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wr He? sfH ctptos 60 wra w?i wra i 

□ wipjwwt wt OTfRT’swr? : i cwewr® 746 ®er wra wwrw 

wviwicw l wpswsrwi wot i 

tf®OT? WEfwwwr (H.P) 70-4? ot ?taNS srH ot wcs 
70 x 746 wra wwew wror i tfa?OT? ww^ i tw wsiwsrr 
Hot (OTWE WW[ OT i 1 w^rwwt = 0.746 IWOTTSTtfO I 

□ ?1Rp ; cwr w^w wra w?t? wrwfkw' wot i w^ wworfs 
wwwrH wra wriot wfoi wf^ wtraw^? Rfer wfwwrw i *ifip? 

r 

.□' • ^ w f^fw wv m 

^5>ij \S7^ I iqfec^ rn ^ 

cm m wiro f 

w ^ir i • 

□ ^ ?s^ on ^sfi 

^ w i m ^ v 

Wife - i tnv 2 

□ fVc*TfM3?n^-^ffit ; ^ r<PC c 1P’3?]fS‘ ^ ^ ^1 

m *rfe m 1wrr^?n5-^%r i 

^ wife 'Sfs^ i i 

ftwesft - iooo mi$ - io 3 mfs i 

1 esr^t^rt^ - 10,00000 'SW^ = 10 ^ \ 

□ f^wsi f%fq : di? frrpi i *rfe 

com ^mwtn ws 

^ « ^riTfe 3 ^ arS »ifer *frn]*i <3 \ 

^rlw* fej w^:}^ m m% 

W^Tf 33T 1 

^^T?J 1 ^% WfTO ^fefsr c^f*f ^r?*t 

f#iM m : 

i. ^ 1 W <3 <3 C^I^T ^<P<P h}W% ji^jpf/ 

® PtStJ^T 'Q fir^H V @ 6 w$*\ 

© SWf5 S *ffS® ® WJ1WCWW S fWOTWIW 

4. H'jjWWfe? WrHHtJW djwsw ^t? /inn? <!#w/ 

© swf5 @ swH-wHi 

© V® fWOTISWft-W^ 

'®. ?W? Wra W?(n WWfrCW ^ WOT? fjjw t rJOTf/ 

© wra ® wwr 

4 ©Rfra © cwnfGt ot 

wtfwSsra : 

i , <^[t'SF<3 I 

^sjwr^ - — '3 ?ht5 1 

*ffavlc*rcr ^ 3 ^ 1 

8, 'i^lw ^ troi @^[vrw< >ifes 

C^r 'Bran } 


it wrarairt i 


<?; m (HP) — HS6 OTlt I 

'b, 4^3> ft? — ^ \ 

H* W1*f 43* 2R33 - — *lft I 

b\ 3143 C333 *lft 34W — 3T3T3fe5 *!fe 

fc. HHRiraMJ — *nft f OTfePlfo 1 

W * ^ttrfhr *Wtf 


3H? : 3f3 43R* snroiR?r S’JITO 3R^ ra i ^PI 

*R433 C144 ^£33 *1^44 33^j 3J3H3 3RI ^3 I 3R^ 3^3 
3 *irr 3 Wf*RRl? $*13 ftft 343 I 
fi*i : c^r *fc&3 4^s $*t3 ww £3fl> w 

3Ht*P 31*1 3FT l ^3*1 *RTO)3 CTO5 WT3 *ffw^ EH «T< 
3R1 ^3 I E4*13 43*3* PStR/3*ff35t3 3 4E$ *1jl»fC3wi Wf ^3 I 
: 3^3 $*13 fen%i 5qfs[fl URsi hr i 5RT% 
*R4$f3 4HfS ft?*R W*lt] 1 

, .f~~’‘ / r ' j r ~ i jy"~- . f”?~. 

Hlw 

H£?H CHR % wm 31 313% *R4^ Wltf^ft 31 R*ff PJM 
3^f& ft^ SW H313 l 4^ 3jmR 6$R 3^TC* 3T3T s[*jRft$ 
*RT£sf3 6lfR? W |i 

C^R 1^1 «PtI 6 f3H^r1R3 3T? e t : <p$c*p C3*H ^?3431 4*1 - 
i, 3^3 6SR 3^ 3131 ^*1Rfc^ W1 *1HOJ3 W era C3f*t HR 
3jfS ^C3 3TC3 l 4C^*I4 3^3 3R3| WOf3 3*4^3 CE£3 £3f*l RR ( 
\. 3^3 6M33 era 3^f& fl3T WC33 6^3 C3f*1 43 3^S 

'£■3 £*3 tW 3t*K< ! 4 C' s H 4 3^|3 33^j[ 3"C'^3 OG3 ^3 ^C< ] 

3^ 3131 ^*Rlf3® W33 6SR 3^3 'SWM 33H HR 3^f& 4 WOi 
fefe$ 43^13 Wra 1 OTF03 3r£3 3R| W!R3 330^3 3313 H3 j 
5^?T? eW^ vfffc'fld 3*?^ ^37^ 4^ i£W£3? 37^? 3S* 
3^ 33VJ" 15 33^ 3373 / 

W33)#4 i5W 3p7 'SSrUffl C5ZB 

vm t 3^3 wf w|?ot ^ /\ 

C^T3 3^J3 <3^3 W£*T3 '^^tR 3 CbISl ^3^1 ^pl I 

^nsnfts < 3^3 3^3 -mm era m w\ 3ff& fc3 ^ i 
G3r^ : C^R 3^3 6^R 43“ 4°C ^^Xl4l3 5 R'3fel c t 
^flfe , 'awc*^i , sq 9 rmc3 > 3^3 (31^3 3 E»j i 

^ 3^5 WR1 3T^ - 

i. 3^f& ^flfe^ ^313 ^1 ^TO3 Wj W3 3T3 I 
3^ C3^R 331^ fra ^ ^R] 313 l 
’O, 3^ J 3lfe era ^R33 ^==f WRR W3^RJ 43 3^s ^t*1 
fefefl ^3^! WT 313 I 
8 . 3^f& ^41/^35 3] 3]rf5/C®W3 4^1 SfRl 313 I 

□ w TO (ml 

°nfe ^ W3^ 4°C '^T ,p f3W3 ^ 1 ftg ^rrft *w/j? 

^3 0°C ^^131413 I *fift 3 s fe 33W WI3^3 C3^ 

313 431 3^ 3*£3 313 I ’fft^T 3S?C3 C331 frae^ G3 t 1 1 43R* 
'4Tti' 1 isc i R 3^cv ,p ff3 ( 1^ ^(51 33W3 ^ii3's*i 1.2 43^ ^3 1 
, ®F^K ^ ^Tp ^'ffs ^ m wr?ra^ -~ ^ c^us to 1 
TO^ TO 3«TO ^ wawra ’SW <s TOTO 4TCT list 
p 2 wt»f ■'trfes c«ot 1 

□ ' i ^t ^1 ^[fws *flft 'SI*W *m^B ■nl'ol* <pf5| Ji^et^-s 

3^3 ^Tlfes 3R1 33R3 ^3^ ^tr^S 3CT I 3^J0S H 3lfe 
33v| 3?t3 ^JlPf 31 /^T^ COT C3f*f ! 33^ C3pf 3JSH1 

^iire c l 3^83 mfe ?f3^l 31 33f 31 ^RfRRf ^flfe 

tfavsfa Cra C3p1 I ^njCSf3 3|Wf3 ^#J3 333 3IW3»^ 
*$[<m ®*|3 ^f C3ft W13 "#3 ^jm 1 3C3 3C3 ^3 I 4 33313 

31 3lfe ^R13 ^Qj3 3lfes 3 33^1 ] 


□ «Ki«i 3773 i^lw 4e3*t ^«iw 513 3t^iTa ^fpti^i 

R^tH? RHT 31t33 4%^'* 3^03 , 3lfe 

'PJ3^T 31 33 3^f3 3lfe tf3W13 Cra C3f*1 13 l 4^ 

tf3^T3 343151 3^53 3lfes 3 c tI3Tfl 'Sil^km fe^R* ^^13 

nfei^ m w 1 ^3ife otto hr w 

^ 43^t srteeem fe^r^ ^1^*13 3^13 C3CS 313 l ^S3K, 
3T=Toft WTW ?njS 3ft3 ^fPfe3> SfX3»f 3R^ >f^4<3 CTOJ 
^f335 fete* 33 43t ^13 316313 ^PR34 3K3 1 

4^1WM ^RI 1IW1 3101 C3 R3 C331 
TO WH3 5 ftsppl 3^1 33 I 

□ W13J ' p 1tfe® ^T3 : , ft^ C®rr^13 i5FT3Rr *ffftt>o WTOf 

4© ^sRff^RjC^ ’jafelfs 3H^fTl W 313 1 C3RJ3 33^ 
^3^1 C3ft ! C^l^fW 3lfes fra 4^ ^13 6‘SfOR 
era W 3^3 ^WR3 ^flft -ra, ^1? CT^36f5 *11 Pcs 

^e3 313 l ftf (RT313 *11^ Ira tsS erR(C«]fl TO C« 1 «C33 fra 

C3R1 31^ ^3 I W! C5l!^ W13 6 ^t 7R3 era ^TiR3J C#t 
VMM *#1 ^*Rlfts ^C3 l 4WR M313 ^t3J^5f nffe^ ^ I 

*vb 5fei Htffts ra wrra ra i 

^H(Rl3 3131 C3 3TR? ’STSI? 4 3^f 2133*1 9 H3 sS^lb H 31 
31Rf [ 43 43Ri lR^S3/ft^l3 I ^©1*13141 <lj'Wl 'OflC s 13 
*H3 43^^1*13141 3 ?sm Rf% *113 l 
313133^ *Rfe C33^1 31 ff^3 OffBl C3R1T333 33 ^JBlG'1R3 
WR ! 4^1^! 43 tf^1X3 31^3 ^*13 fe3 ^1^1 31 3T3I3R 

C&RTRR W3 31^ fef ^33 rai W(R 43^ *PtF&^ 313 1 
3jft C3C3i 3ftwF3 05=1 'ail Pi FH^fR 'BT f 1j I 

ftftfHRlft cSrtH ? 

3^ W J9 rR4T3 ^nfe W%% 33C&OJ C3f*1? item fafrjw iftfhnl 
@ o° C^f^GSte @ io° piRg^ 

V* © PlRJtfFE @ yoo° (Rffiws 

OPR %3sW?I "TT% 3R3J R3ira C3f*1? fafr&T n%rwi 

© o°'t»HPiail^ V@8°<RFfft3R 

© 0^° CTSlIraiR ® ioo° CR^lfelR 

O, W?*f ^ffrac*1 ’fife 33^ C3 WiR413 3R 

*ffef^ 343 ^1 /4i®^ 

© o° OT^fflf® ® ioo° (Rf^OTS 

V" ® 8 q (Rfles^s © %b8 a C3%j£ni 

8 . *nfe OT^I *1lfe C3 fjMl WR C3RF^f% 33 — |jr 
© Rl^l © ftft^J*13^ 

© *13^1 ^/© 

<L £351313 RWT3 33^1 hsm ffrmj 

@^f£3 ©fra 

©-^m 

<b. C35R 3^ *nfra R^#it3 ^ifra 4^r 

HR 313 (RRl?^ 4fGl 343* 1 *r<mi 

© 3^3 3R^ *flfe CTO C3f*l 

© 3^3 3R| *fl$S 3*4^3 era 3>3 
V ®3p wr^ *n% 3R^3 R3R 

© 3^ 6 Rife 3R0f3 3£3J ftfts ftRRR 
X 3W *frfes «3R 333^1 330P3 ^fRR3 *tlfe- haw 
■ffihtil 

@ 3Rf m v"® ^ 

© ^1*RT4I €3f% ■© 53%^1 C3ft 




l agraEiaiaa C=TTO1? ^6 (1-8) - * 



m : 

X ^ ’TO c f- 

— ^flfe WJ C#J TO ISH C#t ^5J | 

k. wp 'Vl'©'l1w 5I^ITO — GT.ft. 

o. *1# TO fe® e^ftfaftr GFn5? — loo°C 
8 4 ^ffpt HsCT TOf ft ^1?MF — 'OffNW OT® HC? I 

Q, 'eri^s’ar CTO* ■^C’tf ^<1^ so^T — 

min ^TO I 

b, W^RlfW 05R TI^R G>OJ TO ^C< W*R 

ft ^ftJrf — ^ ^ER 1TO I 
H. Wf^TTOt <11'^C*T vs^ra *JbDm — TO ! 
b\ CTORJ ^PRI H^FSEJW^ Ssiflcei^ ^WM Cra — C? ft [ 

^f&3 (&\5] toft — c4 rt?iu ?r i 

lo. CTO 5 'J#TOI (?m — ftf* ft ^SRT l 

5 j . HW ^iftos osc^i ^fiTO '<t«il<m i $*\*iw c^fft 

H, 5lP» H*rt HI *1*10311 *tlfe ^tCTOT 5?fet5pRl TOTWSl 

ctohf — to TOiprcm t 
'otri'S! ^iiRw ^rH<i<i tor ci ^niiei uwt tot 
^ si tot — wftftfroH ^ 3 1 

i8. ,; §te fesi HgH feBt C3j3 toi^ rot 

*j7^ '<iNj ctof 

— WR cBHTOH W¥*\ toj ft$r m?i TOR i 

mk n# *r# sncTOt— ^tfr i 

toot^chh ^arfB totw — <r#R ^ tor toc# c^m i 
ih, fe^r tocr croi H^CH* ftijfesft' toir c^ 3$ tfe*pr$ fes c?i 

Rl% ^ TO3 ^©fc<P 1% TOT? — 3TOT t 

sv, ^35^* *# 'G ^[cf^ nj1% era s?«t c^f*J — - 
^03^ ,p ftf^? I 


w 'Q wT’mngt 


□ wr^r : w\*t ^ «pm in &isi ^r wra ^ff% i 

im wr? n^f% w$$ *$$ <$f* %r wr^ift i > 

^T^mur c^i^^ih ^ ^rft 

I ^ ' ? ffe Wf^rosn ^O e W ^Q° ^ 

wr*i ^jw^r io i 

□ ^ 11 ^ i^f6 ofi 

^1% *T?*tFf W W ^ ^ a! pfifii ^ t 

□ OTt*F rn ^PTRT ^ : (PC ^1 273K C^ 5 sm'f ^T*RWI W?i I 

769 mmw ?6 ptftPrSra *m*m*\i& sm*\ eh wt i 

□ W ^ wi^iroi : Cl ^l^RiaiBi C^R «RO^ WTI^f ^ 

W *RR T*u ®1W1 ^Ff t -273° 

v pT Wf jS TIWI ^n ^1 I *£t? Ssl^RKZIl^ CI^R ^3T' p f3TfIl£Jt <lf^C< 
3THT ^n tJTURt i 4 ^T^mMHS nTI^ ^T?I^ ^p] ^3 1 
Pl&fj' C^CfRE W^RT^FR 5 fiirl^Mi ; 

C = E-32 _ K - 273 

5 9 5 

*:* c^rfei^ ™ t, pj* felt ^irra e#t 3M 1 

0°K - - 273°C = - 459,4° F 
*> - 40° c^srs wrnwrre c^rf^sf® c^! ^ 

^tstft ^rnwf i 

5 “ ^ 9 ^ ar * ^ x ” “ “ i60 or, x = - 40 

50° io° i 


CTSfft^rpT om 5oo° ^iwmii \ &m 

ClRfff® CTO 8^ c TO C^fel CTO-6 ^t'tUKai? 

TO 8t?°, W«I tm CTO *lfii4®rf I 

□ ^l^RlSTf WI Jp fU5 C^R <!)^35^ ^?I : 

W3‘ 5 TTOn '5TI ,p H^ f|pfsRSjT5T ^ET^ffl 

toto wi ^ 

^t«*i^i?5 A^<m ^ 1 & m 95° - 110° w?r^t§? 

^i^r ^fl?f to 1 ijjHcm wp©[R<s* wf-^Rn^n 

98.4° ^T 36.9° c^rftiT!^ 1 

fert^mrSt m : 

wtoi \o° cto 5 'so* GRtf^jpT 
®r*fj ^TC^ SJCT^RF feirm 
V © io TOf? ® %a 

© -OO ^jlqfil @80 <P)\*]fc\ 

k, m# « cmfmn mm^m W r wi*toi 

ftC4*l TO? #TTi 

® o° © ioo° 

@8° V© “ 8o° 

^ m : 

i, (?o° ¥tC^® ®i?awra ^TTO — 5o p 1 

^ *m ^pi T5t%pira — ^pT 1 

o. om\ mm to rnfr ct wi^waRj 

C^r?Rl'^tTOT — loo 0 C^ I 
8, CTO !FTC?R^ffi6 I 

Q. ' s t^J ’pj W^RtTTRT (R^STE I 

'b. fffR^iW ^IICtfrISiL?| : M CTO OT WI IB? — VICHW^|?5 1 
H. '^ncsnfarERI <IC5 CTO I ^FT ^Rf^f5 W! ^31? — 1 

br. fl^TTOJ WtflftSfEU TO ^ ^l®f TO^F 
r v- M— llo° W^fts J 
fr, TO 7® ! TO 6 ! — 

— WSf W ^ TO l 

10, w%i i ra Aij^sjS wi 

^i^fwrar — w^R^r^s ito 1 

11 . 'at 1 wen cto c$m felt ^irra c#i tei? — i 

1 ^. hI^cstf wtc^ ®#w?? 8(?° to crofe m?\ 

’'ffwf^f TO TO? — 8e° l 

1«, TOiTOC^ ^wf TOF ^ febr.s y W^rt5 1 

$g, ^itohi k° cto 5 ^ c^ferari ^ toh 

TO WTC^T ^IWPSR? — 1 TO# I 
rn w&^t ^F\ ?SfeB (TRU) TO TO#? — 252 TO# 1 
lb, 20° <?Tf%OT5 ^TTO TO fetf ^ fiS^F. 

l^p NTF ^ ^4 HR ft? — Normal temperature & Pressure, 
lb-, 30°C -m ^TR WTOit® TO _ 86°F. 
ife, ^tor ^ 3 ^ ^if# M # 5 ^r^rsnarf 40°c to wr^rfe 

^TlllfeSra W J =rsn3FT TO ^IC<]H*J^? _ 104° F, 


wm ^3 mm 

R^cra c# sprfe ^ 1 

ClMF^Rf 13 1 vs<3 C^tuc^ ^'3 ftsi HPT 1 

^ff^TPJ TO^I 2JPJ TO Hf^PT '3 '« 

tnf5*m to ^?i 1 

G FJRZW ffPrfS 1 CWS 1 TO— 

81CT ¥ 1HS[ UPTT? W 1& UTEPB ^ 



^iotM smiRas tow [ Toe tocto toi^ TO*f 

TOTOWW WOT WIRt® TOF 3 TOW TO 3 TO? C^TOM wx*t ^PTfH^ 

TOC 5 !'^ TO?CM W<*f SRlfTO© TOP© TOW TO |, W ^FTO*! 
sriwr ^ro toe ewTOft tow i 

□ 'TOC^tfe EjRPR : TOR TOTH^fe OTP*! <1*1 1© m 

EJHI<H ^WTR | ©act TO*! SOn 5 ! ?jG®T WTW^ TOU^ m\ TO*! 

<T J C*I ! 

O TOfTOI qjRs^q^ff sRR*! : tTOR<i> TOR*f *iRwc*[ 4°C TOTOIWW 

*flPp TOF3 3 l , flC&C?3 C#f TOW ^$\% -^rrfs? ?R£ra TOR I 

TOTOfRJl 4°C m TOT TO Wf*f ^ETO J9 TTf^ ^i=i <Pi ^ I <aflS? TORw 
TOfewsfT 5PTi?r c r b?r totic^R spuira totow*t 
4jfeaw i 0 Q C CtW TO% TOTOTW TO^-lc© TOTO®! 4°C TOfe 
w-pj mi tototiisi tow ^w> tow! top; tow totow i 
mR www *ifte!w toft m to^ mm mt toto^ totop i *tffc 
to% w w^m toUr wr$\$ wt% m i mm 
tm to *r ^ fR^ mm *£& mm mm i ^mi toR 
wm \ wifft© ©^3 towfi totosw tow s 
toR iaww tor TOfitf to 4°C tow to*™ RRt© ^ to*! 
SfCTOW TOOT ^ffSvs (4X 1#), TO TOlfe ^3 I 
^PiS^ wn. toRw c^ce tow tow ©*twa toR wi* wfs 
Rce 4 °c tototop toR toR tow ] Rot toR sprij topj ^ \ 
^toB croro m $ toRw fJffen wr m ^*mm 
:%^ ioo°c^. 

o ^pg : at^f sfratc^ia wr TO? OT 

mmm wr^ra m «m wtc^. ^ i 

ijt |toi mn to OTizr 

^OTT*r^ 4nn1^ 0 P C c 5 ^ i 

0°C ^ii<H!i 4 siia^tta to? ara w^PTRBf 

mm ^OTtn^c^: wr? ^mg b°C-^ fro wit* 

WP^MT *#T W^ C%^f 5^:W1 iSJE? ffiU 1 

WWC 5 ^ FR'^IT ©'Xf 

o cspiH ^wci w^r^rf^ ar^i — 

62m i3 Simi ^f^i 

wf^i wi# §mim (m 130°C] w to i 

^ Wf' c TSiT35T^ ^3^ c j’ ^Ty 5 ? wfe 1^5 ^ l ^Trf^f 

Tf^i%5 ioo°c. *nfi> c^tfh -to ^m 

'*1#? m ^iwi^ c^k§ wi ^i i oo°C, 

c^Tcfi ^rnaj wc^r^i bf^i cpfar ^Mi<i l^i rni*\ 

wi c m to ^t** mtm *ffc m i 

o ©5 TOic^a wi 

WT^T ’5]' £ 1 mm 15M ^TH I ^T1%1C^3 

^ ^t*i ^ « nrf^ ^ to w^k nPi? 

TfiNtE* TO W « ^ fifffe ^ 

5fi i wr a!3i wt *fc® c^f*r 

TO I ©T< "^^4 70 D C asT^^IU I 

□ *t‘4^TMiUs wilJ^ntJ c^trw °rara 

^ ^5 ©TO ©il TO w ^p TjM I TO^T 

©TO ©i^ pT^fRTO ^3TP M' 5 ’! f ^ CTO^ W»TO 

3 f 5x 3 3 arp ^0TO CH'C^ 

fi^t i ^ etc*i •pp-’5^ fro ^s» c^3 to wipi i ?i#s 
wicaiftra 0f®3fi? cto^ i 

CTO 5 * ©TO ©k^ "#?J C^t5 if$ TO C 7 !^ 

^Ep ^l 9 ! : TO i 1 Sl^T m fll^Fa I 


□ ^TTO ^ftTO TOP! WHT^fTW TO 8 ! 

^TOF? *m ^ *!flT^ tfPT flR TO HW, c 5 !^ 

*rfe ^5J i ^ttTO to Pi ^fll wii ©^ *i ts] ^R?*f 

3 ^OTtl m CTO TOE^% 

«w i wi k«T ^r wni?n TOITOiij <pR i 
^5^t?. w^ fpto mm k^r ^s*j ^pS 
"ff^s cto m <tff^Ei (M i 

□ fewi ^ito ^m ktst mn 

fesfi ma ^tro J9 rrf^ ^Htto 

m ® i i£i wn tot^t% ^ to *fTO 

a ^iw W3 to i caf'r^ 6 ! *ffta 

TO ksf TO TO &$i ^f4' » WTO *TO 1 
J ^wi? b 1%®n ^fra CTO TTl^H IFHWfero l 

^rtft TO%&TO3 TO *#S TO W ^ TO?) I 

^rtf^ ^rrc*rft^ w^js^ c#*t i *rfe w, js ipf<p 
4.2JKg" 1 k" 1 . mm wm wro^i 
©^^1 -jRiC^ TO-TO C^Pf W^l TOCad l 
©a3 irftc^ toto «ac«i 3' era wtc^m ^ifro c f wc^ mf *\ mm 
TO! C^F ^T^T TOP ^RT ©^ TO^P TO! TO l C^' 1 — 

cw to (Piwr ^t mm W) w\ to?i cw cto to i 
Rfijf ^fjp' mt 5R''»ifp ^frroH 21^1 top toj ^ttR ^t^ri 
toi to 1 wtn^ to*t ^f? tos i^si^p era 
■3?q'*i^f fic^ %P ©^^ TO ^4v ^jfpo TO*r tow wtef : 

□ o°c * t, m%w era o°c ©^^tw ww C 4 P 1 cwrw to 

^tnc^w g®®!*! 3.36x10^ ^ f<PC«iWP 1 0°C wi^TOI^Ri 1 
mtfk 3 a cto ’srcwi m *ffeiN wt^ ^irca 5 , wra ^ic^ wrai 3.36xicP 
^ cai^f mm \ mfik wot ^ift^ ra 1 ^rot 
o°c i mrfk tow ca iStW mws. o°c 
1 cwsftr 'Tffes ‘5T?i era 3 36xlo 5 ^ wm c#f w 1 ot 
wmtow ’ftfro era o°c witozto w cwft mi mw to i 
p 3 mm mCT ^ransr nfft mro f^row « <rfew spmm 

TOT tTPT CTO® TTO 1 

mm «ttow msm ^ 1*1 t*m witcro wtto c i m Pt 

'e spftfm \mtii cro^ mi \ 

TOR TO*! ^CTO TO*^fte! ClPf WfW *# TOW TOW CTO^ l 

f^s^lWSt 

r^Rb^lWTO ; W ^ ©TOW ©TO TOTO faFTFR ^TW TOTOW 
TO WRT^T TO ©TOWW? ^ffro^CTO ^FC5©TW TOWT CTO Sf^S 3 
W^f WTOTTW^ W^TO^t ^$TW ^peTO TOTOW TO TO?f^^ WTO5 'TOW, TOW 
f^feTOTOTOsI TO^I | 

*ft^T : WR iP>fS kiRP 5 C^WWP ©TO 'TOJ^ WTOP 5 WW i 
fW^t% ; SJWC^f WR W^W ^3^^ TOTOW CW ^llTOTO 
TOW 4W 1 

□ TOTOB! WtTO^ff f^ TOTO^ _ 

ca w^w Rjfi^iTOs wtm ws wf*t cw tos wRi r^frojiTO - 1 
5wiW9 CTOaS WfwW 5 W'STO ^C^e3 R^few WTh ^a 

TOfTOTO I ^gwwit ftro* ^ RfR&W ^RTO5 TO f^fe^lTO 
tJTOOTP WR C#f TOW i * TOTOWW CW1, ^ %g^ 
fet? f%rof©W TO*T TOW TORTO ewlTO I ^^5TOt TOTOWW CWf 
^3 Rrffew ^JTO^ tJTOSWW 

W»tCSTTO TOTOW WTO^l ^Rro* f^&^fTOS- I TOF^W TOT^ TOWIW^ 

mii f ^srew ft^TO* icro wfa c# 1 ct 

TO5 C#i f%%^lTOTO ?*TO^, CTOTO ^RTR! mm TOtl^f CTOR 


ii 


i BPTimna a 



WTJ, fos*r t Wl, i 

o Riffet firo flNtwn £oft tor *df& ’*\W *3 | 

ftftflRTra +$t*m aptf 

b, GSI^TTS ^1W ^j&fofRj -SIEEfl I — i$e% ffl qim&fifsiP? <i#w/ 

© 'SR] TOT *T5 BI^IO WTW W*t 
® W *fttai >TC3pF® 

>A © ^wrc^ tocto t®rt® <[fih *m 

© wot tot ^njn wp 

C£fOT <£R»|tH ’fife ?ffRRW — *!§*!} 

®^m v© aft ^ 

© © ctoFSS to 

Ri=uco* ^OT <mc\s caft tor wr c<r? fcswi 
© ^rp tot c#t srtro tocr 
yf ® ?Tp tot anr rttot topcr 
© otitp rtto to rtto 
© ottup $*rt m*rsm c#i 

8 . WR ^tenieR C^rf^f SRtfW c^pr ’TTOf? teum ft&frs* *tjftw!] 

© *m$ yf® *w< 

© wfe @ tor *rTOf 

<2\ R#R j 9 1TC31 ’Tfft iWT W^ 5 I WHR — [$am *&*!} 

© Rllt* ’M ’TfiR ^.co ^TR COTR ^(.u 

© Rrffa to tot toi ’iftRifr 
© R[ff<3 TO tot 

© RTff?j *fT3r ’ll fro ri^j<jj wa 

rwsr i|wa wwt^r rrtcr rr 5 frot wa* 

TOR ^ ’TW j5%pr- *0m! 

@ ^rf%WR TO WR 5 " V.® ^Tp TO TO 4fcF 
© ^Tp TO C#t SHOT (g> <US WW 

m : 

b. ^!5 «HTOt TOR ft 5 ^ WFlfw®. ^^5] £o% ^3 

r<?% ^ cro to© toirwim 3ja? — stTO© i 

CRM! TO W’TWT wi<p*it CWT ’TfCSI 1 5P\ "^3 ^?J C^R? — 

^Snr* ^TUi ^T i 

VD + tTO ®i^ ^ TO TO aRP 

— - ^Tp Ff^I AC& <5fl^i i 

8, OTR ^ICTI «R..«| CTO ^ — ?fT5^m. CTO ^ I 

^■, ,3 5©m^ ^ra i i& \Jn^>oF?i 

— <1! p "ER 9 ! l 

6, 'gfif C^ ^ ®TO Sta s ^f 9 ! i 

«u rh&^s snf ^w ’fife® 

— fe&ii nrft w^t 0 %*t rt i 

Ir * ’RIM Q? 5 ¥C^ — qo° | 

h t <1^ otS c^r? 

— c&ste* mv*\ cto ^ifen4 tm « «rolw 

c<pc 5 °TC5 i 

3>o, "WH E^l^ll c°l ^i*hu JT9T <fafa i viH — 

— *$m Rr^te^Ri ?m wffei cm, \ 

H, ^ er^iw ®r¥3®t*( — [ 

H* P* Sjw' Rtfe cto> 

— HtP1<l fov!>C<j ^g ^jfe^3 ^PTSJ 'SRI 1 

io. 1^53^ 6 'tBPipplwn ®f? ^fPlIl ^H1 3$, ^RJ®! — ^n&<ptc«i 
®ri Rx'f r& 1 '® ^ 5 1 

i8. RtfR Fresh water ^ ^Iplfe A$*P ^C?J TO (RRp 

— Sea water ^ impurities ^VC$> TO5 freezing point C^ fe^ 
wrfe?i fe^ wct i 

[ tcmaim i 


iG - . ’frf^ ^tlC^P ' p l^ c f^ ^ ^i§ir^? — W?F®^ C$U& TO^ ! 
ij? §rri -<$•?(.*$ Bt’f fea ^ ?^ar <i<3cv 9 ri% c f^ to j 
^*1 ^?TO — 0° CT«lfwr CTO TOI TO a 

bn. TO^rn toot Sto £ri% ®*f to? w 
TO TO — i 

btr. itoi aiTO ^RJ ’ffpf TOTO W \ — 

— TOl 5 !^ ’fffe ^3^ toj ?f% ’tra 
b^, cro^ TORRta WT ^ifta ^t^r ^?t f® ^ri? ~ firfro^ i 
k,o. *nfe Specific heat — 4.2 Jg-k 3 

^b. %^ro cSi^ ^3 TOaa ffto to, ana^f- 

— toot m$m to i 

fefi wiu® 

— totcr ^irro ^froF^t caft ? ro i 

W, ^TOTO TO1®1% CTO? 

— TOTFT ®F%RT™f TO TOI I 

^8. *3TOO WTO TOa ’ll Re® ’ift^ ®ac°l W^iR~ 

— TOT? 1 

^(f. RTO W1TOM1 Rc®i p 9 FtRt WC’TO ^tC^t p5 CTO? 

— C#1 Wt 1 

TOR #TO?F TOI^ ■# ?TTO ^TRTl^ pTR? 

— ^pper r 

fi^t ®tto Oral tficsyt] ’few w%to, TOi’f- 

— WTRUSa RTfe <iMi*if f ^ C^IW ^c?i I 

b,K to? riTO^ c^f*f aa — ii^r <4^t ^rr^R i 

^ RipteR RTR wt CW1 CTO- 

— '6 pmr r 

Oo. ’fff^ pR Wta ^1 9 if<r<TO — 

^TTTO \ 

Ob. ’RlC^fe fTO TO^Fl TOJ4 ft 5 ? — WFl’fa 2f^R i 

o-b, ’fiftra wf’fsnuff o^c 4°- ^ 3*^te ^eR ’fife (tor 
a 

OO, TO ^ITO TOR ’FfUsft CWR 3*i?t Ff’l «OT«f TOCR 

^ *ir 5? — 9 prc^ >kRc^ ftr ww c 

: 

b. (RFH 9 RI<f Rtfffe ^W? 

© RTTO V© ’ftft 

© wtr ftpwia ® 

TOE5TO ^s €tft <^o,88 Swra TO? 
TO fro’f ’tRrto Rtf? 

• © W1 b° aFI. JH TO V® W b° R*!. ^fti TO 
© wi’i b° CT.u^fR to ® c^r mm lfe#I ^7J RT 

O, CWFT f^lo^i’TWf caftl? 

© tor ® 

V © m\% © w 

W rrrrr 

W : w wfti ®iTOan ftftf^ crcr to ^itojsi ftftr^ 
"^lOT fe® OTftw M* ^ WfR ^CR i ®ff feit 

TO%^ R^atPt® : b. olC.’Rf TO,R<? Rft^R 

vsa?, o. wim ftrfroR j 

^TO<ift : m to TOrc^ft aai fea toc^t RftRTfe ^co tos, 
WTO pfelli R1R I CTTO - CTOf, TOT, WIRWftu^ 

«iff® i wfe w^ft fmi w TOro^ TOma c^ftt ^ i 

^Rfenff : ca TO TOtf*ft RSJT fea ^slR TOW Rfefe TO! 
Rl, WTO f 1 RfTOtft TO^I RCR ! CaTO - fRT, TO. TOR €Jof® 





mzm ws*m to *tt mu 

w m ^ ^ to *r vito stfzmuz tots 

*lfim-T WT I ^*=1!^ ^jt^RiPi flicks "feRl wjPis 

to^t nrn ^i trf& *fl3fl'«*i i 
wrcm ' 5 #f*h : toc^ ftost m\ ^mm wr cto* 

%sro^ ^i*t*i to wtlro ^sto ^j *i(St>n*f 
*raffe I w t to% TOtrf to ^ ^nsfro© ^sratfro ^ i 

wtm iftTO ^[®f cfIw vs?ot 'wj^iw INa ^ £^ 

%£*T ^TC§ TO ;^8HA M SfWf ^fffe I 
^T*t ^^1*1 Mfl IfWFET tffoijl MSpsj*! EffepT I ^4 CTO* 
cfT^ ^nwi lwf^ c t ^t^ts wi^j j ^tmi 

HR SJ^TO ^TTSTCH wm *RPT w$m ^f% 

Wim RlWf 1T31 I <£Rsf& Sp3 ^lt% *R*T ^IIH 

feBRBl fiPW? *TO TO *JT 3 ftf¥?H TOt t 

□ tofh csrwf tort rPt *m mi ftPnr mx 

wf^p*f cwi sitog e*i tot f^fei*! ^snca wt crot to 
fej cro ^i, mi ~sm f ^ f?ra 

^TC^T l - 

i. ^im *m to i TO tot*] cron wt #*n$ 
*t<R *nw t 

^-*psra toitoi ftpf^tcw fee *n s TO ftfrs spt *n j 
ot T 5i*rcni ^sw tobs cwn totm P 1P15 *tfs *tt i 

□ cro tt srffiq cwlH lift wc jp m TOq^su m 

C*f*J?H <31 HICNSU W^J 3JTR? 1 

^ W ^ ,p T^I 'SJpR* W^f ^C?; I t*w*1 f ^~ 

'jdra 1^#!< w to fro tofNm oCT nra ^r, 

®tfi : ^ ft « Rpw ^i(?1 I ^31^5 <11^^ 

TOI TO I ^srjPct <TTF5 i^#s ^In.^^rfRSCT ^T 

Wl ^C^l 1 '©1*5 t^WII Hl& 

wi*m nm 'str m \ 

□ ^ftot wpjft^irrnifl *rt^ ^Nnapg 

to w A ^nu 

^s TO 'Q ^jijc«i m mi 1m 

^ i ^j]=jftR?iivi w^fiRi ^rc^m 

□ '^ft^f! ^tC^I Ft ^1 mi ^tnl TO&l ^iT 9 ! 

FT RpT^^ t *CTlT^ 

¥CTT ?C!&^ £’'& Wf 1 *! l W^fl FTCM 

^psff^s ^i^i toi fi 4t«t mi m\ 'aintfiw ^rt 
four ^ i cwi m\ m&. 

HE?!? ^TC’f ^tffi %<! ^T C^PBF*f ^f^T ^TW I 

mss w fi ii$i m r 

□ ^1c*ll ^1 C^*T? 

^PlWl ^3£W m*t C^TF^^ Q Pl’fel^ ^nst I <= , iC , ST?. 

Wl^ w&ffi ^TFff 4 WZ ^C«K3 ^Pt 

wfe {%#!^ ^5 i i £U§ TOJ ^ ^?\W 

fires Rf*f ^ *n i 

o mzm to *tw %^j Ptr ^ 

^rf TOPWW— 

^TfWI <l^fl Wl^f C SB TP^ C T Wsj'ffll <P*{ i£ffil ^1c®llfl 

i ■fBPWe^T ^THTf <u<i^1<3 

^rspim^ i mm mm ^wi ?pk to 

^TC^ C“fff^5 ^t i ^fl %c^ Ibr 

to? wi ^mro?^ i 

^wrcei w?n ^tRn ^ft ^ ^tm 

IRH3SH0HI ^ (i-a) - 8 


cm 6 r i Bifi 5 ^ #m mm to Wm^ m 

^TFB! iBf^ij TOT 'S ^TRl WRI <lj<3ql?! ?H3 3 

f6*r c^PRrara ^1 f5wu to rPt ^im 1 

^tftara wem ctoj ^r^<3 w %?© ^“tfp j 

i* WITOf GJWf C^Pf ^l?*t C^P Item *#w/ 

© OT ^ ^1*1 PfWT^ 

© ^flWIC^ #JP mm TO ^ 

^ © OT f^t'f WT'^W ®TO C^5 ^T<T C5F5 

© ^^TfT^T TO W M ^ TOT 

icm ^ri'i ft wsmfe km ^ mm *m^j 

© TOT V© 

©to @ ^pra 

O t STfT W ^^nf^T TTITO^t ^^Tf%tR? ^§0|€ 3*TH 
TO®T— /i-^w ^hrrj 

© jRifS ^T ^ WT1R ^1 

*nm to 

yf © *4f5 S 5 ^ Wf'Pf ’TOTf^® TOT TOlS^I W?FF[f^ f^i 3R 
® u£ff& TO^r TO ^1 mt Rpf wsr “3T^J ^TT13I 

miw$sm 

i. m*i to m%- 

—■ ^RhRC^ aj?(c^<l £WK*1<T ®*ra I 
k. Hww TO^T mu^ ^TT t ^=1- 

__ ^T^ P1$M CTOF R?T ^TT i 

o, to "^f, — 

— (>N RTfS CTO 5 ^IfC^S ftfeffi TO*=n CWH I 

8. C#f ^ST'I C^rp^f ■sfR'fflt TOI? — ‘ 5 TRT i 

J. 'sW^fTC f t C*11 8 li«1 1 !f! fejRf*f§ *(T^ 

f^anSfi ^TT^ — i 

■b. ftb t-»ra M? <:¥5% wi ^a 

— W'RI 'SRI i 

siictfisfUf sdRfnS ^tra? 
v. w ^I’t— ^nferft i 

J». C^JW <jf«|ff^® ’5ITPI — 'rafeTs I 

50. ittwrw c^R >ros^ wi ^RRR?wf — rwt 

ss. ^siWT w*j*ii stlwi f*tf*ra ’inswi c^i? 

— (ret 'srnraTtt wf i 

s^. Esmrar swfiT® rrfi ^ ’S'sr w=Ri n<re 

^fii T5|£<t? - — trti i — »if^F <3 1 

S«. C^R -»f[flt<fft mo fSfis ^r*!<W •W®1 >(<tCi>£5 c#t 

RR<f i 

ss. i5ws to flf*t ers( ?n£f| c^if — {iR KprsjRiRi «t j ( f<ii<(i<j't ^ra i 

iff. «t*l Rsmrara srf3RTT I 

S'Is. CTR 7 3t‘°t C*fR c f , sf*l'0l £Rf*1? — *T>1 f. s l l I 

51. ?twu Slf^ #Rf Rltraf 1 ! RR1 W1 « RR1 ^Rl 

^R 1 !- - RRT %t*t ftfel't WR5 %¥R 

^ : 

S. afem C^Hitf 

© @ EfeR 

V © © wiwiHS^ E^r 

^5caR(.<n<r-GPi(3 (Hydroclectricity) J»fii ^£5 *<!<P |<1 ?Ii - 
V© ® ^i*nf% 

@'3I*} © ^RTR 


S'a 





^l*f TOT i ?fSR, fera^i ?f®H ^ 'W! J ^R I 

C^trijRT tf$FT : C^FEgFT ?f®FT m* *JTO1 ?Hh i csnftf^, 
W, 4CTOSH ^WfftW C^fljT^ TOT ^ I C^itBPT 

?%C*^ TO^pl*! C^fCffRFC^ ^(t"1 •tfirt'5' <pcs i 4? 

^pj c*rtk^i mi ^ fen ^j'hlft fec-w to^f tos i 
4fij w*iw^ >nw ewi TOiR toSt i 
Cfl&WMfc* : C3T&‘W^W4 TOST TO* fR ^ITOS! 3j® M3 SRSTO 
TOT I 4E® femRi %TO ^iflt *FR^ QF?H TO! TO l 

GHR : CTO*T <W «l a tl«Pi4 ! 4fB f'TO&TFl '3 

^FTOf? ^TC*^ ,p ff? e t^ TO® s> tt£3 I ^Nl’SI S°D FRM M2 
^T^ejjhi ^T 9 ! C^C\5 fTO ^OT^T C3PR 'ETO! ^CM> 

l 4*£R wEperlw’i/w fTOTTO 5 %TOT (ZRR <n<i^3« TO! TO i 
TOS liras' ^ TOSF TOI ( 3 TOTOS W TOT 1 

□ itf^i ^raEmi : ^crtra? «WH tot ^m% 

^tot tot i cn£5M tftpT «fw i 

□ «fec?n ?4 tot ®wn to *Nm ua i 

□ WtSTMZF : C^rddM : ?fSR M|RF® ^f®H I C*ld}l«l b’^w© 

tf®F i ^rr&r<t swsrr^prrra 4 otc$ ^cSl^* 

TC*! i 1%4Rf% ^TTR TO C1FT3 cSt^ ^n$1- &C4 1 i 

c#f wm^ tf ®h tot tSR i 

(RT>Mlf^ il'Sl W**! ^ftPr mehto^ TOT TO ^T^f 

w c*im W'« *n% t & ws ] ^ ^ i 

fijf^RTft (Sr^s : , ** * : ' ^ ■' 

i , t.'-fiS^isifMTJ'w ^i? I^m $&<$* *rfmi 

@ xi3]"^'a> ^<i[ /' 

V ® (3p^c^ W* ^f JLtotn r_ ^ 

g) oj^hw ^ter ^ri 
®;ORRW mill ^ 

V ©CnSFFtf®^ .®fe^1 :: tf^ 

fflf : 

c®ft» C^ki ^■SICH^ 

— fl-^Jl<P*R I 

>t^pq^ii3 C^P — — ^Jt5l i 1 

^S, :3 !^tC Jp rwi T^WPT 5 ^ 5fiR — - 2^5jfe^ I 

^fm «ns : 

i. w ^ (^RflS? 

@ %^r ^3 @ wiOTPmi ® c^m 

© ^#1 ?ft-'S(3jfe « Hr 5'1(SH V® Mi 

^tf 

© 

® '^la^ V® 

'O. ^nf^ r°i - 

® ® Ra C^bW 

@ (dU**l>ti* V® top 
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o *f^r : x fRs^ in wnrirTfr 'swra 

'Sfggfe ^RT?3 l ^?T ^FiFRI *l^r ^*\+\ ^ 

cnc®! c<ra ura i 

■*r 5(#w w® ws ^oiiR bi i wr *r w^i ^e 

■STf^P Wi NW C^R ftPW't ^f^T ^ C'lRl % I 

WWC* ^ ^ W!| sWtl | ^ 'iR^ fef I 

O "Iws W’t : CW RTO? *R effe c^ir^t© if\©^ ^fe^£f 
^TC^* ’“fC^Tfl C^*T <C°1 ! 

0°C ^^TTCTRJ Mi:' 9 ! J *CT^ c^ 5 ? 332 fSiBns/ ptc^^ 

tr 740 i wi? «ri% feBj 0.6 

Wfa/ cw ^f% ^ i <f«rti<i c^r® c^'3 5# 

\ ^5%\% WCWf W\ I 

^l'ol J t ' s T! ? fH i r ^u R i 4fr> '^■a c i 'Q ^kJ?ki 

¥rjtw 3 ^«33#s ^ 'To i w c^fi 

33J *TC^ OT ^vE taf*f 3$ f 'SflWJ ^I^Cbf,^ K®T, 

w^r ■sn^rjiR wilt co §ter i w%j *rc^ 
>i<tC0C?J m4?yp^C TORI OT%T 1 
£^f? 1J%0 fo ^ <^1^11 CO M? ^ w® ^OT I, TFSTfe 6 ' 
^rr^ -*m? a^>> ftte/ i nrR^s tori 

C^f I 

^fj]< ^tal 4^ ^ SR'^H^lfl <3lfe; 

^RtH ^1^f>3?l pits W^IWTft ^jfe WC 1 ^ 9 0 i 
■*P?^ CO IiRI*f ^ I 

^ i*rc^ COf !' 

^niC a 1^ M *tr^ ^ I ^IW^1 1%^]^ 

i%f TO *Rt C*FKf TO i 
0 rtRPT WfifTW^ CBp/Cff C^W ^r/s 

^RJHF TOP^ W#TOCTO ^rfTO^f C^Rf 

^JTC^ i “<1^ 'Sr^ I <1 crt® 8 ! C^Rl ^IW^T ^C*j . ^FC^I ^rn?^ 

I ^Wltrf c'fflfl Q<3 *Pf C*fFn ljf?l | 4 4^ 

W1 ^ ^ OT OT? TO I 

Q : C^R S^?I £^TC^ Rs ^“Rt irPf *y^'oT 0<w 'SfTTO^ Wl^ff 

CTO fef ^T ^ 

WTC^ TOf? | ^kTI ¥ 1 ^t 

u4w< eif\a>ip«ic*i'si wm jfk m ^ gff^^ i ^rfe^Pi 
W ^TfW i 

C^fTTO 'ST'lj ^1 ^Rf *3 CTOH 5f*ii<'^f 

<? fl^'J 0.1 ^'Q.?n SOT^R f 4^ 'TO ^C*l 

CTOs Wffl TO! TO R1 l TOf c f ^t^T C*tlTO 4 <5 C?T'1 
0.. 1 cro^ 9 f^5 ^jfepF ^TO' i c*K-r£ n'^c^ Mtro 

OT 332 W5ri/ ctfcto i c*flTO ^n 5^ ms 

£ff%rocro ^ 16.6 ^ to i 

mm TO ^ ^ TO1 TO I 

^JcSj3 ^F^lW! ^’jfelC 9 ! WC^flf^R TOTO TO! I 
O THi^ *f«f ^T! : CMt^! &Nm TO ^ I TO! 

?TJS WF^!>tPf<i *LM$J3 <r-cn i TOfT <rn|W 

5!TTO CTO (MFT ft 5 ^! ^T 3 ^ W!C^ fTOl TOil I 

o ai^j^ifl ^ngn : torr^ srf^ <?m^ 20 4^ 

to ^f 20Hz m to mi 20,000 Hz m c#r to 
‘^T TO ^T I TOTO 1 4? arwm TOT TO i 
o -*fcW 3 ^T ; ^ TOTOn^TT CTO 20 TO 

20Hz 4? TO, TO I 4C^ ttwfef.* 

?7QFPT^ TO 1 



Q vww) : ffi 

20,000Hs ^1 C<rf*f *1C*rk33 W ^1 W^F 

^ ^ ■ *W ^m*T<lWTCg SRFS <TO ^ | 

'iW’S* Wfl W F#f ^ I *3 < i ^<3 

2ff<f'°Tfl ^%rt 3313OTI 35,000Hz 4<ri 100,000Hz. 

coltiius? fih*iiq oifiitqsa 3g RCRiga s?R iKm*j rcr | 

o cfr'iws feo 4f*ir3 rw 4Rfif djpni i^wwi rrsm - 
CSMTOTI fg£R 4f3C3 RPR O^OTI PS® S*,R CMCR M l L»R<R 
wistCTi cstsr oturih RTtMfas crm «[% eras «rrco rot 
Mmt« ORIS SRM <[% 313 - ROT M£RR R^MRltO RtRMR CH3 

nPr^w.^pr.j 

O CR£3 %3R 1%t3 JSROTR Rflf 0<CS otht oti r 

«i(,®)0 R^?3? 4Rf& fw3 O'MIW RTOT I 3|RS OT^a 4Rfi> 
ftf®r§ ir s’^c. R»m rtcs i rf£ or rtrttr roti ^ 

33 i sfg wmjws "stt# rrtr r^rr & tsi^ITJfl sisifao oRicsg 
^tstr 3C3 313, st3ot £ ct^c® mrrr s*3a 3jft 33 433 45 
l^sra £#1 3C3 OTff& ^RCS 9JTOT I 4CS PT'g CSR 3S?CS 3TC3 I 
4 rirot *jj*r® otsr ?mr fro framis 4nf rrcs cwi 33 stt i 
O otm-isjM. (PTO?, HOT, *W>tR tsjlft) R131 RtR RTR3I3 ^OTT 33 
CT»tI, C^FTT 2ff?S -OlhJiJCaf RIMT RTC9[? 5*13 S13SOTT R131OT1 
rtco 1 #?mi rir ri^®? shcr 1 ■’Siwu r*3otr sot sot ri c$r 
3t$ES $ MR RtRfijS 33 4Rt 3SRM ST1S 33 | RlR| RTC3OT 

ri^c® -s^hr sjfg 3^3 mcrr sjtotu ^ 313 1 

RTolOT *P*f RfSOT<l }RRt3 CRf"t 33 ROT 40ft> 314CR 

wra wt js rrcara £Bra c?ft ^ 1 

fziPilii'iilt c5r%? era ; 

h , £*3>M »ITm(. i J "*l (.'•* <1 ^i<Ju>(,a <p»)f /_'« ws aoav lifrwj 

© ^rsra ® npn^ 

® ®wc<f V ® ^t?i%i ■ s Tprn:< 

*^1 OTwa • e R^$ c»c<s® 4^^ csr^ wwtpr 
! to? f<m ffii'ipr ’ 

© S V @ Dii (TTfR® 

© o.oi MW* ® o.ooi OT1R$ 

'S- '^^iT j icn 6 c ilc*f!it few? hiv? v asf <1 ■ 

V © ^ ""RPR e(fo<«fi 

© C5K%% ^RIOTT 

@ - 

© aR)®rs ’'Pr ®^*(g 

8 . WP WjM *fCT9 ®ffe 'Ktii.il C^f*t? fafSfd jf yaw! 

© R®Pf © *1# 

© V © (mi 

4. 5TW (RR *Pf *i><it®i C*IRt "fi’Iw *Tt c<p*t? ^w/ 

@ 6iw •:<>'*; RR*r ca^ 

© tor <RR ®Tlft PI^ «1t 

V © piw cal ’sit 

© m ww^Fm ^ 'jRrfr^ R<im c i#is ^ ^ sit 

>!s. lows *iRR<ij ■'iJRijn ®TofWl fa®fe o*li ^5? lisw rr^Wj 1 

@ RW9 sjfo’fo*: V © *im 

© ’om.'iw atf^RS®! ® ’a?nm sccoit-i 

tRR RT*lJOI *tt^rfl ®tfs /jo®? ftfaj . w ‘tit^i! 

© snucsi V © ’ofe -sn 

© su^r rsijir © ^‘ow 

5T!fr« artf : 

1. RPSfOTiS Rtpfj »tct^ rfm -- <jtP5 1 

^.. sum cbct Ri^ra 'tfsOT't — 1 

o. co i*i *rf ■srttrrra ef® ■botf — ^SfoiM 1 


8. *1 1 ® I c^i Oia®i ^S*T *IOTR c?®t PPH 7 !KS 1 

®. ^ K3 ^<3 fe’^l?'! SR S! 'jfyfRs o®w 'SR RR? 

— ^’^R'3 ^f! 1JICT *IT I 

■b, *[R m®r — 3*=^ I 

H. 1 ^RR Rlt^ 1 

V. STRTO3 illaw »{Rf3 — o.J Q 1WS I 

fe. The loudness of sound depends on its — wave amplitude. 
>0, OT R37W “1OT3 fff® Rftf — STf^TCT I 
ii. C3®n b=-iCO?i S ROT! f^3S faOTI 3RR — 

— , srP©!CTl%s RRT9 RtWR I 

i^. *fRR ^fs £ffs CRRsra sao fSrSra ^=1,4 ftrtf? r®?! 
CW ®p? Rlfsra W«lf?I %»J 3is COCO'S «J?! ®tRl 
«ff%*Spr C*TR1 RTOTf — - | CTRfS R3 | 
is. R5S3 tSta 43T&1 f37OT3®f Rfel CS ’ajTtof *(R 'oara RTR? 

— 4 S fe'ftlii'iJls 'jR RJffiia 9 l|[*ia Pi w SRtpsrfl war*) 3 Tfe 1 

S8 . STR3OTR Rr ^r — Ts«ia t 

itt. siisic-t sOTpit^ra rr "w c*n*n *nn rr? 

— *!RR site® ’RTRIR Rfs (Rf*I 3R[ i 
1^. Wh 3^ O'M*! ROTI 43R5 fe?! RIMt OTI? — I 
11. 435? JTOT *Pi R TJ3^[ SR SIR! OTFT TS— *IRf? 3fs 

IV. ■zrfssfMs MRCS OTT1 33 — affstsfa 1 

1S». Mr foal M3 W — Tifs^l®13> RfSHTOTf 2 fRt®R 33 I 

30. M(ffe.MCR3 R3 31^3 '|R3t3 W * c f (Rf F~ 2113 SP?E K3 1 

31. %I/sit3JW MRRTRPt SS? — 

-sifsfsw £TM : 

. : r 3 . iS Jr 

I. CSR Mr sfts ffSMfsi^S HR? 

© MtPlM. V © t*TT£® 

© 31STOT © 3T^fJ Rt*filR 

3. ^fstRpT- 

© S3 ROTlt MIR3 CH3 RTT3TR 33 
© ^33 RtRS §33*{ f3%[ MtkOT! WJR3R13 RRS?IR 

V © ff% C33Rt 3T3T3 3!31 MRSSC33 elfsSRR3 W! MR 
© S3 RR3 MR C3fes 433 3S3 C^PitO 3®#$ 33 

®. 4SfB ^3J RSR RTOS S3R «31 31R3 COT (#1 MR 33. StiH- 
@ MR Mies? 3TSTCR3 f%S3 (R13 ipwRCM SRlft® 33 3C3 
© 31SltR MRS3CR3 f3®13 S3 33 3OT 

V © 3TSTP! MRS?RR3 f3^13 C3fM 33 3CR 

© MR SRR a -mm SRR fOTR 4SU3 4fs^ SR RR 

"Mr t^3M 'G mm Pis fsr!R 

O RR RSI : *TCR3 RTpRJ W31CR3 C33 R 3RR ®M3 R iRJiM 
2tfsl3F3t rr STIR Mf3T<CM3 'MR ij33 3R1 33 I 
^ RR, RtajtSR f3lsg CTO RR RH33 R3F “RRM 
fS^SlR P^rf3S 3OTR | 4CRC3I RCR3 #W1CR 
C®f33R 4 OCR 2RTR 03! 33 I 

O CSfR3R COT : 3TWC33 M F fSR13J MCR3 Rfe MfOTTsR3 
C3 CSRT3 RT31T3I R31 33 SICO c^p3=1 CSR 3OT i lo4 
CEppR ^313 ®MR MR 3R3R3 R=ff3R afRM R3C3 31*[3 
3f<3 3C® MTR I 

O CRlRSf^ 3R3C3 ^R3R3 CH3 *1R #13 33 | RI33 RR3R 
MCR3 CM!33 R3 33 I 3131330 3R3R3 RalTfR *R CMR'IRrSf 
3IVsMI'ta Rt REMWCafa 33TC?f3 R1333 3J3313 R31 33 3TCS 
3R3R ^ EfjSiSpl CMT33 R3CS MIR I 


St 


\mmssm 



O <$3 wWw : l«W|« pro 

3T*fOT ftfeg 3 ? ^ cm<£ i c^f^t <a? 
WJ Oj 3 C«Wtw 4Wl<J 3R1 I 

o ^xmum : ct wm »iiwr; ^ ^ wrflfojM tstot 
3RU 33 W 3%3HOTR WT I 
^jfitwiwi(.-m ^TSfW 3*R f^R *t^r Wl 33 <£? WT 

^ 31^ 3&WHW1M* TSftUSMCTifl 'T IWfl trM3 

*iraw wm i ^ wf wpf is*ff3fts 

33 i ?rfte* ^n ft%3 csm w 

St^rC - !! ^i3x^I(.<pm Ws 33 i 
G SftR : ~%Fm ftjy^tfW *[*tN53E9f 

?m i <^m smi mu^m it wfe *%^r? 

33 I ^ft«ritVlG*Uf W C3 WfOTfEf 3Bft 33, ?n®® *^Ffa 
CSJE^ 5 CR? C*fRt 3Tf3 I 


3 . 

— #i*n ^ 333 "tpra srmr *rnr i 

«. ftWT *IT*f1 33 ^ feu? — G^ftt<M i 

8. ^f5 C3WI3 i^T fttfl t 4? W? 

— 3 

£, C^R ftfR dru> Jr^ffec® — 3pfM>fft<F f^STR | 

^rftftp aw : 

>. c^i^rS<3 wq? 

® WR^TR 5 @ C3WT3 ss^« 

V ©SSRHf^ ©*t^^5F 

5. fct5? C^Rft T||® <15 yj’HPlfi* fen? 

@ Cafftt V © 

© tCTOTfR © WlCTI C^B 

©. “fE'fl’Qfl' 'S<3f 55 5>f5 TJTIJJTJtp 

© 45i 5STS ® tafe'S? att® t*'T^TW 

V © pmifi?si fesia afacaBa © arf^a 5*f 


fifftfSRtfr cBrsa aa : 

i. ‘Iwn “ala's! ft'fra^ Tig — Z^siST ftfitJW ffifell 

V @^#'8fif&Tl © Oil IISiUm 

© Tsrf®'3cn r t»? © aipfSUfvlJH 

5.. £ei|<>'!slvf ^1 Tj^g -^rjrra? t^oi i^jf #td i <sige|- fav av 
$&dp? ^#^7/ 

© C=Tl^®f^ tix? Trt^c^ C 5I it^WF! aiW 

V © ^ Ttnr ; ^i 


A\ 




© Tpi tks i*rR<f c#i 
'5. T5TI=TJa I J 1C.' r t hSTlftp ^lf /JfOT °lf}wil 
© '<'5'! *Mt« iaiw * f 

V © c^fB '*'<^Ehtvj« »pt ^nrr tcsfev 
© “(ftara 'N*j'aic.« “t^f %*ra«i 
© “(fe*rr^t *r ftra ai^ra 

8, ewani cB*r?t ?%a trf 5 ! ^rni^s siroer sfBwst 

^Ic^l atIVfl <>fTO <Tl^ ^tT? — bem ftfajp; •rffafj 
© 'NI*1C'1< . 3 Win ^ 

V © 'srpn^ra era c#i ■§& 

© 'SffHwa era <sn ra 

© 'sipr »#? ^rrcsi si w i^g[a»»ic< Tjtw i 
<r. ^tsiBr srn^ Brt ^ira ^gf g;»ra?g 

^"oUi TfBKp h&m fifainx ilSfojt 

V © '5ic^ ra © ^a®! ra 

© ^R®ef ^ ^ ^raat ra 

4>. ct tjt^ti ?(tRi gp$ ara tsi 

RfifJPf vfifarjJ 

© sa- fe ft © s>o fe ^r 

V © lo® 1% © i^O f® ft 

<i. <a^f& ^jtra el% afe wim uso tjtj srwstf 

■^w i ‘Tife < - *i'i i ^<i<i a c*ft'<>flj v fi^ ®j , *l’ it's fra 1 *Pf 
ara i * 1^3 afe cra^ lioo t wRTg? 

*2^5 gr®p /ij3^ Sfeur 'fihftl 

© tjB 

V © iftH® 

Tr^%a aa ; 

y wi®^p#^ *r*t w« ^pnn - 
~ err ^ aiaraTora aai^5 ain at t 


\ ^ 





^ran 


\ \ 

anteTi 45! a^ra *ff% at aif^ ^jaq ar cro awi 5ra 
tHbra ai^fe isf^p i 'airwia can afe pito 3 
f^wiftBia ai 3 x io 8 ftBra i [3 x io 10 wR>fviB i < at i ^ 
86 ^fefta af? 5 !] ajiwK afe « cwra aacsfa afe aaia i 
affwias ww i 

O ^ vnz*ft WWT& W aw ffOT? 

aimia eaa afe wppc® 3 x io 8 ftBta aat ^jrf at® ^fa% 

^ta 1 ? 15 caaft ftwtPfBf? i ^ at® “jfaftos ®tn?n 

aimt® TTOI TTira 500 (35t®S at 8 ft^fB 20 PTt^® ( 

O TOWf 

cara arara wrr^rr 4® a^ra ta Tja^ ^afeiFa a;ta ®rw ia® 
4 it«TR>ra ^ i afB maf al^ntaa Jat^ra aa f& 4 ®® 1 
*,© arara 4® aTtat^ -- it.s®! x io 11 ^ ft.fa. 

O «iiwk fafea 

^Ifsaia ctct arror! tV«r« “awtaa csita anta “®r ^iafB 
, 3Tf3K3I 331^<n 313 : 

i. - m jwgifa ] f^f ^j| i 

k, mwm$ - m i ftft vtwq 3]i3n 

<^cnH i 

«. ®ffs® cBlaas - as aa^i arr^'raa i jb-is arta t^sfa 

®ffs® C5taas anan i 

8. erarBra - aa awi arm srra i s^oo area f®fa «nwi< 
wiaiiiia anTfn araa i 

o anwtas wf^«, faRii 

ca!fa trrsa ^aa ®ntai a®ea artt^na crFiBtaa 15Frrra < 1 ® 
^t® ^w<?3-“ M® 55, a w ®fe^ fen ata i 

^5®at^ TPtBi-^t^R!©® c^iwa Saa wsi mm laaje. ^^aj; 
55 i fwt^l c^rai^Bia ®t^a ar5tt5'j a arrari 

3 TfC 5 l WlW*l ^pW3 f 



o Rran 

4 xlO- 7 CW 7x10-7 fWm wlTOrajfl 'Sin*n«45|!» ^ 
^*tRR m?n i to rc<j *n 4 ^nc*n< TOrcdRfr rarra 
(7.5 Xl0“ 7 m) TO? C^aft WfI4 TOR?4*fl TO SSra 4R 
(3.8 xl0" 7 m) l TOsM} fera Clf5 CTO<i 4® '5npft 
rwtcr nt'S?n ri?- 

C 4 ®% < < 'srPTsarl^f < x^s? < tof < totxt < *n»i i 

W*lfvMlfl C5l^5? STST 


S. C4TO «irc*il<p TOC4 (Light spectrum) RR4 C8TTO GTOC® 

nt ®1 TFRIp faim ftfrdwj 

® lo £W 8 oo nm V © 8 oo era* =loo nm 
© loo RftHHWM tW 1 WlU © > Rr (m)-TO 
^.. wltJ 'S'ssr^n.'tia fnfTOH sxr - ^fxisjf *tStvn 

©nnw#ii ©jWrnfSfl 

V© *flRT #C © <sr #d 

*0. #J C4> W *11C«1 TOR? lisw W%r/ iKhw/ 

® era, is>®a © -awnwitf, i*s& 

© ^R*ljW, 1 (S ®1 ^© RI^RTR, 1 iS >®0 

8, #1*? c5ftff%*R TO« CTO #S C44 TO? />&&>, 


« )aw rl 

V®^ 598 H## ©IWi#! 

®nmi#ij ©TOf5ras#j 

<t. 'jTOTOl CTO m$$ TOTO? f) saw 

@ * 1 M @ 

© %r v© cnsfc 

alls : 

y <n^c® <r ’frrgra sif® ww* RTera nf® w? 

— flxio 1 fWra i 

*, rtptk cnroi^Pi ®c ^4 sr^ k>? — .’Sira sw i 
«. wicto era ram — tot i 
s. Riera nfe art® crae® anri ®®? 

— o rai fronfWra/i toi tr® tosh ri^x i 

<?. ^jRrrran xro rttot to c#, TO'i to Riexra- 

— TOitfTO'] c#t i 


i. 1 j*tRR n c fi^lo <r<w Jnwja ®nx - — toi i 

sn*t : 

i. rtcxi f%? 

©TO< V@»t f¥ 

©<*£ © 4X 

4 . Riwra xf% xs cxst? xf% - 

V©XRR ©XRRTO 

© RTtTO «tf% C#l © CTOtS^ xf%J TO 


^rrcTO s(f%TOR « 


O ^iwlfl afftinfTO « aiWxn'f 

cto ^ rt*uw? ^f»jj fra ^iKRrra toi toi cto ^n<ra 
toi era TO?n i pnra , jc^n innra fro totw toto 

«f%Wl TO I 

TOTO #a ^ Tm ^ITTO W& TOI TOS WX3TJtn TO! 

Riraran frowro ^n’lfWs ra fw #rto 

TO, TOTO #m f*Ri ’#4'sl*in 'illM'W artTOnS 

TO I TO*PI R 1 TO CTO «| rn -IRBW TO*! ^TO arfrol# 

#1 «1to®itw fro ssntTO tjrr cto riwr 


we®i srirolw #]] 'aifieius In’iftw fra* rai nra i 

#3 7 TTOI nr (RtTO 7 #I <STO tR*l 

CRRim , tiRI <p)|*a e f TOTO affts-xs 6 ! i ffR frf’fetifl <pif.? ^ 

cron i To 0 !, , nf^? 1 %fe^ wn toto af%ro e t<! «ra ^ 
RRiwfl cftw tor t rairan «#rWi ^n/ra ew^ 
nra - liBI 'aficnis ■ 2 tf%TO c f l : 
tortk affront ^nraran afff% toto ?« Snn 
f^n to i toi nc'fn q if. =ii *5 affero 5 ! >wra to 4 r? cneft 
mrarra stfron^ toidw e#i i 
o 

OT ^PJ*f ' 4 >e s 1 : TORT?! £ff%TOR ^ft 5 \iir,<i ^bfef ■qpsj t 

w’ *rrara — toto ei OT®ftn i 

TORI 2f$T? C^RT! (R^ira TOT OT TOTO 4# ^51 TOTO 

?\M i TOsn'Ri nran ^fro nr^n •sro ,? i Rifra 

*H*t c'of<! TOI TO | vflCT* iTOSlfnt TOI I TO* 5 ! »HW Pif.srfi 
Tff CCRISI (R'nc® TOT *T^C e fn tWfl R’lTiTO S B D\si'i TOTO 
^TOT aJTOTTOr | TO*TO (TOITO $%''«[ ^ Tjti W®f?t ^ c f 
s(f%fn? inti's TOI 'S ' 5 TRRT -SfOITTO l 'SfTTRTII 

«!%torto rto OTTO TOrfun to rt i 

O TOTOI R-pfcS-l TOTTO 

XS 4 lf« <••‘ 5 ’? TOR f#t§ > 9 ( 14 IC 44 'Oicssin 4 K 5 I 4 

toi to i ^hnro R#n?e5 atfroro fera #4 

raTO TOT To 1 WTOTO TO, TO, TO 'TTO^TOCrai TOR 

R’ftj toto tor r ^rai to 5 ?i 

<14414 eTO TO ! Rf?CTO, C 4 I' 54 M| 1 %', PllSn RfleTOTO <ffe 
fera TOTO TO 1 

d tro rtori raro 

TORTO <1 • ? ITOtl CRTO TO Sffee^ TOTO TOI 

TO l TORirof*!! 'ERllRW CTO TOI CSTfSn M'ffTO cTO'lRit 41 
nrara Rite? aifroro fera totoi toi to i 

fRra : TO#I TO %ra TOTO TOT TO s <3?raTO 
TOira ^«R #ro erora to f%ro% 

PTOW ' 3 H'*t< ^16 fTOXW 4 T 44 J 4 TOTR I TORI, TOTCTOl, 1 * 5 IP 
TO, 713 441 ift RTCTO 5 4 C 3 CTO 4 KTO TO! TO I 

O CTOT CTOR 1 ^'XTS : 

CTO XKTTOE TO 5 , CTOTffe, TJiRj-T 1 WI fsft TOT TO 1 #f 
£!%f<? «I< 1 « 4 , fx* 3 T TO°v RTTO*! 4^4 CK 4 4 ® TO TO 4 
crof 5 Rra atf®f 44 TOTO, fx<r TO 4 4^4 C 5 TO C 5 f 3 
tox erofS toto ra i 

TOTO CTO ai TO® TORT? *U<ijfl TOI TO 1 ‘3?!®! fraRTOTX 
ssmto TOt ! BTf#T'S 4 xtoWT XCS'S TOTO CTO <M 41 < TOI 
TO 1 RT^pTO C?TTO4 CTO WH) 3*\gfi 4! f^TO CTO l 
O C*TTO 4 R-RVSK ; (HTO<! <'R«I< 4 TO tST^R’^K 1 

o ’ff R®Mfr t t at%TOR 

I 31 TC=TT 4 > 4 f*tt TO RTTOI 4 C« 41=1 <PT TO 5 RT 4 TCR 34 % 
( 141 X 44 CTO! Rf <4 t'PlC'f Rr^fts 1 ® 4 C *1 2 jFiM*)(, < r?! 41441141 

^rartrofti to rttor TOj'dtx to i sw- ^=f 

’BWl'SfK atfTOPTO 4 CX I ^ i 4 |'» 1 '^ 3 ) c T 2 jf%TOiTO 4 c^ts 
RT 4 TOT C 4 T 4 4 , % 0414 4 T X “<>3 Cw.TO cats 4 ® TO® TO 1 
4 f 4 §l<M?I Rtera ^ R®J®ft e T stfwro to 5 1 4 TSMI 14 
2 ff%TOTtR «tf%f 44 C 4 f*T 3 ^T CTOT 4 I %CTO Sf%TO 4 rf 
2.42 44 ? ra*S C 4 H 24 ° 14 ' 
o fhrw ®i ^4 cwmr ap*r? 

■ftTOTO TOT^ 44 ? aff% 441 ? C#l, 4 T^[ TOW tjTOTOI 




C 44 TO 4 ( 1 - 8 ) - d 



ctw 329, 24° 14' l K*W i=[TO[fa#B 339131 £351(4 
^[*fl®'« wr ^m'S'i £95f4 3fa? £9>t£43 £501 3^ ^9 ] 9*01 
& #115 *pf affapR 20? i =905 aneilWp W Tjf 

2lfov*i4 55 I 34? C9f*PR3J9s 'BnOT155#S 2ffe3#9a 501 
C5IC3 4ICT 40£ i Dfl4=t3> oi'sj'8 S>s^*i c*r^mr I 

2ff^TC?5 39501 ffelW 390113 *ff 2595]®f < 9 8f fa*M4 
555 I 'SR 3I44 1 3T14TC3 53=555 3=01 1 
O v3)lb$1 

59PH3 ^TSl'sfl 5 ! 8(faHOi9 W3 ^33 93 s 5WPT 3T 
%5S(tiH £9iP 313301 43 s 430(3 5jfe9 95? i -af5? 9ftfal i 
9ftf53iJ g'490?3 - 1*5 9ftf539 « ^43 uglflfa l I 

fa sjlflfcoi ^ftg $gg iRFffas 95? 49* ^ nftfai #s 
«4R £554 £93* 314S01 555 | 9flfb4>[4 2(515 fclft&J 505 <J«f 
aiwjsSfa srffapR I 

* ^3S 55*^1fa® 5ftffat 5^5 ®(lt®il« ^fwi 

'Wjtfitw 3JOf3 8(59 51C 9 ! 9lf3 =3 4lP)5(?RJ 3T5 501 

91999 55 I 4W5T farsfOf Tg'Jifa fa53 9ig 5PW 91535 <99t 
®5wn 9T\[ 55 51w> I 93 5 ^f95'5 *(£9 £3=13 515 £453= 

9f$[5353 £5153 5(1515 555 93^3 51515 5C3 515^1 914159 
39919 555 JI3 i 49159 9110119 2ffal34 51 5H5 ^ c f 5raj®ft4 
affapl9 55 1 W( I 510TT5#1I «W %5 3*f£9*9 £5153 50£, 
9(13 *H(453 £519 M3 9|TPn3 s 9f i J £5^09 f*fW 3faa 4*901 
4T559 4535f? ?*&1 fa 5§ 1 5 55 1 7R3 «T9 fa? 515 55 4155? 
ftcb £4=19 ei«il49 '5TC5 415° 4fa59>9 41? ?jffe5? 9f!)f64>l 1 =4 
^rac't 2(55 C5tE0 1455151 9W59 C«^T 515 59 1 
O '5*lfi>'511*l Tffatrfl 

45 505 p 93* =$3* 39%T 555^ 1 *5flOT[ 44.H4 95W 4lfS 
914519 331 59 I 343 '5I01 I<mR!! 555 Top 419* 2fra %9 
4534 tM *543’ sp (.“Hi] cl 59159 415 ,p J e f 'S(«J'33)5 2ffe9== ! R 
5(5, W¥4 51.5(55 2(1® fel fafe 59 1 4®F53 m515#a 
5539 5 n j4 Z^i 539 1 

4)5e®? 5(5f&551*I TFl?5f3W '51055 55 551 59 1 fsf^^555I 
5T55CWC59 0»®C55 (399 0MT5 4J9i5 '39099> 55 
515515 5935 I 5fa(fOI C5f%CTI9t(9T9 3 ?^T5OT0 515?J9 
9>1?<1U55 5J155 414514 501(5 1 

o ts W5 fftfs am t/fa m 


t?Pif«'tora ^^095 won cw55 iws5 'M«j®Sl'i 
8(faF55 5fa 1 4105 C51C55 ^srf^n? 51 C5fal 5p5 

553 1 4W 5fa '5UOT19 5^95 2(55? 53919 OT9 'sTT® *J1® 


"505 51C5 I W? '5fWT5 9^ C5^ffat5 C551 Sffa 59 1 

ftftpwilt C^fa Sftt : 

i. ^tnfasjOl 995513 55095 C595 955115 fa5f fan m&r/ 

(g) 2l1fa59 ® I5p9 

© ' 5 f9 < l'*'t V © , S[®]®tl9 sffaoT5 

5f9r5<pj]q 99?5T5 (Optical fibre) 50®. - W«w/ 

@ p 5^ 4[5^ 55!%I 59 ^ ^sp '390995 5*1 
© p pfatf 5TT515 -515 ^ 561 
© p 99 s 4P5fa9 9>I?4I4 55 
© 9Tf^ 5ffa 55 
5l4<P C55T5 95159“ him fa SwJ 

© 25raj®f)9 2jf«94CH4 5151 ® 2(1^55(55 915! 

© 2ffaRt55 9151 © 3(35^014 (S15I 

915 fates 4 993 'STOW 525 C55T9, 's[4 *p(< 5 <ft? famfcfo&i) 

V @ 5lp^i%I 2(%559 © W095 f5p9 

© '3r55'o5 ® ijtlqi; 


V 


o. 

V 

8. 


i 3 1 . 3 9^9 «r,«i ^TOTT5 fafas SlPswi 9^ ®P 3>1 501P 

|M ftftiOT 4#W 7/ 

V©5*f9 ©OOl 

©taW9 ©fa 

I 3, Piw*iiw[ 9 8(Of|(5 C5T9 93(99 £55 515515 59? Ciosr Wfl ?&wi 

\ © ®g*l V® '«4'e«1 

©'P © f#T9^59M 

; 5. 91 Pic'S' C5fal9 c*ii[ C50P 913915 9']4 C ( 550115 — jam ftifojpil 

© ^ 3l'»i®it9 2lfo9>*H yj© 8(fa559 

© f9Fp9 © (5M5I95 

I 55,fa« 8RJ ; 

I i. C9'|5 *|Ih| 9t?f — 3TlWt5 5J*f '3Tq]®ft4 ^%sOT5 

| ?. Km rnimra ^3 £^5? 

i — ?5> 8(ffal5TC?5 mi5£9 '5 »js31'1«IW wiIoiih 2fffal59 9£5 | 

| 3. 4J4-I1j c^n£4s 5lfic* piOl 5159 £551 9T9 595(9 | 

i — 2tfa55£95 l 

j 8. 91(55(4 £9^3 OP15 sflf 515515 Wl 59? — £#11 l 

| 3. *1 1 Pits aj4>fS 4»|S jpfflttl 51501 551 5159 £551 519, 5959 

^[£514— — 2(ffa(59 i. 

i ^ . 4T5HSR 01T£m5 ®m^l ^ -Tf? | £914>I^ 5(19519 fap 
2(fefa £9505 ^Ol 5119*94 ifai 5!99£^ Wv 5£® 

> — « 5* i 

‘ } 9. ffas ^f| (3519 5959-' 

i — 511(514 ^ 5T5J®|t9 srffaop? ^9 j 1 

; b-. 5T41, 595 '8 9^95 £S«'0r4 5K5 59fa5l95 W5] «3 59~ 

I — 55^1 5<9 I 

j fa55S-595 CW{ W55 fa 925 993? — £5W1 3 fafa 1 

i io. ’jftW 5T5K95 fao5 «^1 WOps 5^5 fa 5fa^s5 5S5T5 
4(341(4= fa 501? — 2jfa959 ] 

= U. 4(3491 'Sl4 «C3<4 [?Cj fa59 5^9 5T5515 Wf (59? — ^33 t 

K\ 

51M3 f5W39 3 faf59 


! O fa3T9 

ijf& (391 £41 553?( 5151 #91551 C53T5S faW9 501 I 

ffafOI £91? faf? 'osT 5K5S I 
I O 590515! fap9 

I • &mOI 5909 2(fa55£95 9901 C9tffa 25909 093 s TJ5 596(9 
23909 513915 9(*fa'C5i 597395 fag55 501 I >333 9101 313 
miKSiJim fafa 5ffa5 9RIC9J 59095 fap9 59fa3 
^OR 4J5t 2(919 ^(55 £9, 3151 5970933 2fffa £9tfa3 4f5* 
iiji? 39sf? ^5 5£6f5 39fS | 

1st 'Steffi 95] faoi 3^11095! c50l (3 3‘ffl! ^ ^9, 3T 5^1 
W95 fap9 1 39of5 5£ 1 fa <S f5£p9£3 fa®lK fa$?4 
5 c flK W9TT £59 t faft? 39s1? 3^ ^ — £3«fa fal, 
39991(4, 3^31, 3*339 3 ^ | i£|(54C<S 5SXWI 

‘ £4^311 444!=ir 51 V1BGYOR 531 39 1 3Fsf? 5£># 994(9 
3151 53 ?0l 35309 5£^5 3^9 Hjfac'O 4=10=11 3S 59 I 
3^1# C5W (331 919, 375 2397395 fajfa 94(301 9m, 
*45iH>fj 940=0! C9f*t c93° s £543fa 39 £9 14 ffaifa 330501 
£5fa s ’®?fat t: fa 54C3C5 <99 I 45*1 5C33 ®T0TT5 ffalfe =1T=1 3 
£5®fa W7393 9f5ffS( ifa 501 -53 fapfaw 575 fapfa 9731 =fl5( 
5f*J£^ 94T5f*I[ 501 ( 

3T9, “fa. 3gW ?\s)[P=C'? 1 ^5 3=f 531 59 1 5754, 3'feOF( 3 
£599 (2Fgf73T5 94T fa£9 595 55501 4015 £343 fap4 #5 4( 1 




^br 



wm wn hih mm wn wt 3 ? hw 4 
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tot ^ ^pi? mm mp f?fet h? f?*#® fe^ 

WHTH ^jH H 1 # ?Ps ?! ftfff? ?*E? 3 ??®R ?! 

?R^HH I 

^VF5U$ ?^ nmfB i jjfta chthj pf?? ?ptwp fewpi? 

^r§? ?*£? E *tr«fB Hi? hhh ?i ?R HfBf i Hi? htch? 

*(jB ?* HR HfSf ^ HPT! f *IHIW 4?v Hft>HWC*J 

1?chw wq mt ?m p i 

O ^k°iis f?W*ffi 

wphwpt chr ^ H%n? ^h? %m wpttw?^ ftfeg 
%H 1%? HP5 ? WftHT? fHHRH l HTM? 

W C?fe Wf? f?W ■ p f c f W® H? E 
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[6400° A-7800°A, 1 0 A= 1 0 8 c m] HH ^3? fw^m m ^S?|? 

KH HTCT ! ^ Tp^pi? ^ >pflC^? Pf? 

HM CRH? t 

fefHfepfr cBc%? hh : 
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£'®>®ft «ls 5 35^6 TS 3 j^jwa »tjl5 '^fB r 'Sl c T 50 i 
O JlfaHCUOM ^TC*a 3®4« mft 'Sff’pr ®5m ®! ®lft® ^St® 
5ft®l® 35 I 

O ®Timti>5 ft'ola *ft «fe>® 51t® {,B|s(<i) cm® ftmW l 3 
fwra cs-ifem 5)5^® 35 i 
o ft*f 5 W, 3fft5ft, wi, wsn, OTHt, 5ift, ■^h'iwr'i, ftla-a 
5jm t®Jift ®rait5lw 5t f®5rsft® 55 ft i 

o •fiWsrm, mrnrfep $®0 mrarcfilw mrt*f i 

O w, fiw, w>i*ii'S, 'jjir.'siftnH, % 5 n:£flPi?ii i J 354 3015 
mtftam 53 5t®5 m? 3 * orartyln® 55 ft i Nio, MnF ; 
50 $ sift-c^MOfa® 55 ft 354 Fe 3 0 4 (W 5 ?t>) 5t*3 
wHf 55 ft i 

o c®m tft3®t®ta5 5t*o 5»5m— 

i i 'iniivf c®i»t c p t , *jt mt 1mm ®nffa® 5m i 

$.1 ^'P's cw5t ftm nittitoft® mn'f mm i 5fft, ®T5i, 

ftwif whiiSIk® «tm< i 

« i »ii»iiij s*®^ afftfa ®5m ®im? 5ii5t c#fa® 55ft 5m i 

o o*c5t csft® 55ft tsft® tms ?t®fl ft®e 3t5 

®tt® 9f§ms 5s i ftf oral ^raft 3®ft *rjff 
51 5t9 riift® 555ft©mt *jg ®tft® 3®rt®i 5i reratm 
ft®®* 5 oi 5 t® i caiCT^ocm ftft$ fw ^i mo? 5tt® mm 
515T5 C I'SIM 3wa 3i3ft® 5C5 35 t 
o toft® cm® 5w arts 106 x io 3 ■’flft ft^®.i 

fttftftMtfl dftft? ST5T : 


f^? vg t>«r«f«5 


"t 




C<pHfijC<£ *)ft?iw WI W5P 

© w .V ® 

© 9m , 

t55t53ftft 35t .^iSSra ^f®5 ft®!? ft <5t55 ®r® \ 


5155® 55? lym m*pr*ifrni 

© W?t# ®J® © .5^.36^ 

if @ : 5iHt»ft5J<’ © fift-flW j^<J5 

vs, mnc5t55 ftwra mw aft® x'rc® ft fe5C5? t iSvtt 
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® i m-*ll«*il3 (Insulator) : 

C5 ’im*! 55TC^f5 55jf5I5 ft® 5 . 515155® 5*105 5K5 *5, 
WOf5Cm ®T5(aaril 51 'si'a a a 1 5m I C555 — ®15. '15® 51®m, 
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55151® Q 5C55 31M 5 c fRT® 55 i 3f51t55 3 5 5 — 

j <7§Tt?rei 5jfftft, TS1551C51 ?®Jtft I 
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ft®t®5 3m aJ515-5Wt®5 ® afltg 5!t®, ®®^5 33 
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| O ft®5 51 Voltage 

ft®5 303 131ft® 5f5513t®5 ft®ft® ®5^I 51 ®R] 
5ft5I3t®5 5tm ®ft 5 5®wtt5 5^ ®5t5 5ft513® ®55R 
C5t5 5T C5C5 ®1 ft5[55 ®t5 I 
35 ®l!t 55 ftt® ft®t55 3®® C®tft I 

I o ®ft 5 C®T5 
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ftmt® mmftftft® 3ft® 35? syR ft5i5® fw i .r v 



to ^ t <riEife toto anww 
v4iiMh!> ^ araw to:to to i 4 cTO* 
fefe ^tCH-5 J ®17'Q¥T TO l Wfrrftl ^1 ^ fr C®!% I 

wtoi fr£rw®r ^hmr twocBrcfc* 

*u»ift51ift 4fts tow i rwwr c% c^ i w^t 

TO*lfe TOTO TO fefe ftps TO^ro TO 1 : 

O ft'9t1*1 « R1[TO 

SW W^fe TOI*}^ ^ ^5^ ^C5 TO»T TOI ®*fC3 

TO I s§TO! <hTO *BT ^ ^ ^f i *ITO^fW ilfi} 

^ftp«ffW CTO TO S[%5W <^t sTfaiw 

to 1 ^ rrtf^^n tow* toft w life® to 

*# ^ ^*cr &j®f ^rfea 1 Fr^pffes totgwm 

TO Wf WjC*T few^t WTO ^ ^®TO ^ I 

f^jPi^^T -ff T?hFfU SHJ ; 

i. feu><T WR'fSs ftps *[fiwift©i ^frooi cft*t? fasw faftmj 
© W V'®^ 

© CTO! © 

WfefG ftps *lftnl?l ^m? 

© TOF1 © CWW 

© to V © mto 

«, ftps ®S*fRR CTO ftps iTO ^I>id& ^ 

teltftei TOTO TOH TOR —ft#* ftfe* ^m/ 

</ © *±TtNS- ftpS i£Et W 5 *!^ TO” ^5 

® *w to few TOHf% cm^m totstfw 
© T5ff^ ft*ps w nr™ to 
© c^i^t ^Ito wtm .tot to 

8, C^htcTO^fl ftps HK'&'® ‘TOTO TOf "^Tfe RC5j 

WW — - hym 

© SlnwTO © o&HlteHft 

V © c^ra* Rlfl# © TOWfeftft 

fr, ^fttC*f ftsr^l WTO! — ft.*®** « ^3^ <*fw/ 

@ ^ OT TOTO R^TC^f tfltFT 
>/" © CTO?! *1^ ^rfft '<3 ^RF ^TO ^!C^J frl'Sr ^/,=1 
® DTTO? WW f^JI^C^ 

© ot Offers TO^rg iot 

4?, cSlMer ^ifes ^Ito 5c*l^ i uiiC'bS ,? CT C 1 ! TO=^ 

^ "^t ^f — /i^®? fffir&r *3m) 

© V® iafe 

© ^TT%R Qpwilb © ?I?®fg5!fTO 4fe 

H. ^® p t!^ ^ffe C^IC^C* Qo I 

fe /i<p^ <#?Ti 

© £fTO eo to to 

© 4ffe C^lC^C* SRR. <?o "TO 'C^TF 

^/ © C^C^r;^? SfTO &o TO ^TOT? 

® 3ff% C*tCW STTO (?o TO 3 jTOM TO^I 
V, WF' p tf^f fe^RF ’fife <PCH f MC^C^ ^ilRp'>& 

^TTO bhj C^R ^“TO TOC^!? jys^ r *#*??/ 

© ^1%^ W! TOTO^ 

© CW* TO^J ^13T! ffl^T 

v © TOT^ ^ Sijf ^01 ^ ^W 

© few ^pf lifera TOto^t 

!&, iM5c^OT« fepfw TOTO— fro? fifodp; *$hni 

© WTO W'Q 'Q WR TO5 ® WTO ’ll® ^ WR ’Tf^s 

© ^ffe '9 w wfsr © wto W'S 'C- wra wf^i 



io + RTTO c f Wra WTOTO TO! WR fesaT^fe 

TOTO TOCOT C^Pf? htrm fWl&f *f£frmi 
© C^f^lfe iSflSpW © fe^SR 

^/©5 to 4 ^r ©CW^T 

crof& ^r*f-Mfeit[ (Semi-conductor) *R? /o^^7 

V @ <mi ® feferro 

@m4feTO © ’tnfero 

i £MIC^ TO^CTO "TO 1%? — upfefTO I 
\ r 1 TO S HR fef^t WTO CTO? 

— CTOR "TOv^ ^Tffe ■e ?W Wf 1 

O, Voltage 1%? — WC’R "^fRrsTTR i 

8 . ^mmu*\ tot ^rfew fepro ws? 

— cw^ (A,C;) 

e. STRI^JH ^TO 5 WRf£? — - feSb^/^T^ 1 

W fe^J^- arro CTO aRRJW ^TOf — ^CTO^CTO Sfro 3 
% <^feiw ft f% fera ^?ip 

— TOTO 'Q TORfeMl fe^t*! 1 

v f cto ^te$ «ffi. tow mr Rtwrc’t to ^rr, 
^w?j crorfS ^ 1 (*q 1 (RW? — frofij w ^iwi m 
'to, fe*0^ ^fe fefet W ^f¥?J fe^S '^tfiRTO WR CR 
£TTOW TOf? — 4,fe. I 

io. ^jfe ^rc5c^? fe»? — fet<»^ ^ | 

^qroii-t TOfi Rwj'Wfi (iff rafet 

— eo^wj 

k£]<3 TO^TfW affe (RWC$ (?o 
ft? — ^ftc^C^'C^' ft^f^fTO fro TO fes TOTRI i 
iO. Wt?T ’IffefeRW RITO 6 !^ ft®^t WW, TOR ft? 

— 'SUfB^ TO? ?TC£TO TO R W TO^t "3< M *TT i 

^8. Wfe^ T=1 CTO safes ^fftTOCTO ^ feoi - 

— afro 1 

>fr, ^Ifeftj^ftfees ■gBBf^afeiBi^i ainqffiR^l l w^ alffW 

(^T'frWW ft TOIf — ^tlMaRl^fev ! 

wDife csrw cto to^ -ma-m to? — d. e. 
i RTTO 0 ! Wfrft^ ^fftc® ftjJS ssj^fOT^ TO^f ft? 

_ w*i 3j(S 1 

i-br. ca’ar<i<5 'TOW aBjlS CTO 

— I 

x cro ft wtfrcnr saftsww? 

© ^TO © TOR 

© TO V ® TOT 

X 4fe WiRC^ 

@ fetW >CT 

© <l j1iJ [R CTO 5 

V ® wr«3 fecro m 
® wm wr^i ferro ifiN<n ^ w 
o. cwc^cm Rs^i ^rT- 

© '2RKB ’iftni V®^iR»^ 9 fei c t 

© fepfe$ ftfc^fefe © iiiTOc*R ftp^ 

s , w^rfe ftps wrs ? 

© volt V © yfr volt 

® ^ volt ® fr volt 





^PWtSi+JM ff IT'3TO 1 dFflfif tnlerSl!*! (£311*1) 


wsi : SRH53 wi am wh 5 i"’13 

wvstm> 5t ^rra? 5I9E3P 1 <i*jI'8<p ’WST 9£*i i 

ssfS fW?t^ : WWI '4Hf5 Irww 

<#5W *tfe[ am 1 S3rf5-5^t •TI'SWl 9113 l 
1 watt x 1 hr = 1 watt-hr 
= 1 watt x 60 x 60 see 
= 3600 watt-sec 
= 3600 Joule 

f$£*ll’Q3lfiM%t : W?®!? 4<‘<r- fwtl'CWS am ’PUS? aw® 9®Bt 
I^t^tW JW1 5959 "ifa?! am fW5915S1l3-3[ i 5T ^#Ps 53! I 
1 Kilowatt x l hr = 1 Kwh 

= 1 x 1000 watt x 60 x 60 sec 
= 3600,000 watt-sec 
= 36 x IQ 5 Joule 

(WM'S3lfB-9'St f5Ji'S.'*lf® ; ’#915*99 am 9T 

5Tf#iF5 ur^s I ®1# ftwj'N fm? 9*91 59 fa>t«fl«3ir3- 
1 *3t<P C# ®k eg® ^SRS 5T 591 59 l 

^ Tt H rrra 9 os>f9} : f^njr^, £{915531 'aiks , sril'o3i> aw<p 5 5 t 
' 3jlH3!l9 l 5T91 ?lrf#19 #919 mr 531 I 

^6%s ^51 frp 55*0 5ii*Rt #wi r #?n:*ra 

iSHI £51^ am 9i<5« 59 I 5191 C®rf» 531 .[, 

tFIR 1 ?TC® 9t CBft59 C9 19159 f^Tjrfi?*t% 99t*3 995 59 

vjiw<t ®it£3 ?i £®f!59 w 1*f®9 9*5? 'cirecpwas' 359? i 

(3reE*fBw 9f?<i^%[ sr? sttw i centra fen? w c? 

i#sn*t t?^ 2J9T5 91*flSR£ 531 ®t «' v r*IR3 i C ; 6 531 I 

9*59 C# f?^ J9E awt 5? I 

i C919 : £5 SPIT5 Wi* 55 'Sit® (519 959 l ' 

>^5® f#8 ®n# n*?# 1 ? fe ■'•.*>•> '35? 99399 ■ ; 

9^ C919-ai? w^fB. ®tlfo*19 9*59? i, 

#4 1 5t*9 £9 9PT9 W #5 5*0 fel ®fe 5W5 ■^l*tt«fT® 

531 WW £?T9 959 ) ai59* R 519T 2(55*1 9*91 55 I 

I? ®?-#®! 

^ ~ whsefe?^ 

J fe? 5551 9*919 999 5T® m591 9195® 55 

W£51 *59^19 91^59? C9555 £919 50,000 '355 '35° Ws«1 
^55^(31 10,000 355 i w(^i5 <l'!)'fl ftta <fN ^aia 553! 
5F® c«®fr «rm? are 533TR1 5Wt5l \ 

3 *lp& *llilW 5!?T 5!^ C'Slt*5W 5J55R! 5*51 55 

-?iRkiw >stM< C5!£*ra *FT5X c t 5felft«3 f^T^t5R5. 
l^f 5tffM 53T; Tj5^ 5a 55, 5<W8 W5 C#t 55 I 
<?M?i tja ’fte® 5^ *3^ cal ^ 'SI 5T55T5 ^51 531 I ait® 
“tfeir 2RT5 5tw l 

3 frppfo?i tf3, 15^S 5!tC*ra 'St? 575515 ^5! 5? 

^ilttSFW^! 'StRRPT, 655tw! am 5T^5 felt 0 ! 

51^ I HfetUNW (31*05 5tFT^ £#t, 

80 ^ 1 & ^ i 

3 : ^5155® 533 1^5^ 

isifh® w% 5t£*fc® aj^ 2[5R! fta 

itsprtSjawj TR5 ifi^g 5R5RI Wl 55 1 air¥ f531*T3t f3F^Si 
<H5j 1 f?^5i f&ii « 51^5 ar^fS ®|5 I 

f^m nra * so i Hfl re ^ 5?t - 5*0 fes 

<b ?J l H5 1 5 *#5 2W!5 fer^Pl 1 SM^UMlI^W 


o 


555 ^rstwra 51 Po fil'® 5P3 f*wSi ®TC5 C5 '51*t 53! PT? 

®rt , i ft^®t «ra •‘p® 5T3i 1 

?nf¥te <3555 : iaflS aw am 1 wfsssnaro 

Sf5f5gff^5 ij^Bhi C5t5 W?T5 5?5! asj^ 5R5® 55 l £^ "^rP 1 
?tf¥B C5Stt feT ^f! 5£« Pit 

£55 I ail? 53R%3I ^E f*r,^(,<l 515 5t? I 
3 51TpT 5tf® Wt'TWl 5lf^E 

wr*ic<-a fei'M <tn? 3imi f^Trprt^ 50*1 us?t 2700 C 'C 
a] 3 ! cwt*t ©k® , tt£3! ?T 1 3RS 5T^® 5 t® f f1T<i ^5^1^ 
t w«T I £3pS ft5®T 5T3I 5t I C? mW T RT? , 1^ 5Tfe £5w?? am 
fsfiRI 5TPT SJTWT31 1 5H?W £3f*t l 

3 5 ifei «rra 220 V- 100 W c®i?ra «t<f - 

5W5f&iI 5P3 220 £®t^ 

wam 2tf% CTOT® l0033rf5^55lf®^*tfe^3E5£5 | 

awfS <r^ * fo ?ra c^wtw '®iw« 

mt^l'Sl't 55E3I 5M5 5I3T 53! I 2f5(f5® 

5^1 fac-ntnH? 55 3p» p 9®®-3 5t? ®rn?n Pifel'l 

to i ® q?Rpra < ?rt :f n *t?m ?hi 531 «tf i 

1^5Tlt£?5^51 1 WR(? i 0fe5®fe 9 -^515Em53!1531 I 

TB ' S c m Wo!Wt5 5 fiftftlBH “5133*1 Bltfl ®1w«5T5'EFR1 
- ®fe55T<-5t3ra 55TWRI asmO ^^1 W£5tt^ ^E1Wrf%® 531 : 

O : PEP ??? £3Tt5!5 (Wt®5 ^1It3! C s ltR3J ^ 

'^It<?f5ijI5^5!l5®m3 C®tT5ra n®f& ^P?lft C5f3W « c (nT« 
wca 1 Wl ®1t?ra ^S#3! T5*of*!t?I f5*[I^ 2RT5 5t® ?mw 
®®W c f P5513J ami'siM C5lW'8t c ra *0!W I 

f^%aj^ 'Ctfm SRI : 

i. ’Ifa a!5v f^tt5 5155® 55 — fwwoiwfc*!/ 

@ ®T5 V® m 

© U|pB?f*t 3515 ® 5**113 m 

fwj]^ t%t^ra f 5 XR fw*l£5 W3!T 55? ftpum *lflwri 

© 33lf§ WT331TC3r ® 33Iit5 

® C'5T£‘? V ® R=(.<nl'33!f5-^‘?t3I 

^(jrget 5TC35 f% ^OW 3 T! t f^ c r^ 51*5513 m 

531? ftSOT ftp MW I tS=5f/ 

y[ © ?ltt^rc®f? ® ^5^3TR 

©fSra? ©®f%tsF 

-«Mt<ra fspeiiw^ 1w *rpg t*it3i £®ii!? /w ^ *$ 

@ m3*? *o^ fei ® ^ 

J © ?1 5 sC^ 5Tg ffcs ® 

vMHlfx^ 5lf®3( 5^tt® ?tf^5 <35*131 51551? W30 53!— 
Uswx fcfir&f *#W/ 

© fWjJS, ??E W5IW1? StBiflJ 
yf ® 5^-1 [31? 1 5^S?1 £3nt*t? SwflT 

©fWjTfwW 51^1? C 9 I£W £5^1 '5T£ 6 31 *ft3TIT5 W*0 

® 5a*nf® ?Ti^s Tf^srw 55 wt? 

’U'Ht %ra 'PTC f5?tc "C5E- /i J0?i w WM» r 
© W5 53! ® ' a IW <T ‘ 5*5 59 

© prf 5 ! 55 V ® 5S 

Iwjjeal^ *tlft m3 ?T5? c r® 55 ?1, 531 

— fc&vv fffim *&for} 

@ nra w^ra°r *m 

® (M£$ ftnr ^ 

© WT'O to 

yf ® 1 #? TO ^ ^T 






^b. 


H. 



OH* Orf&T «fM<l m* '§ e HT^“ 

@ c<rf*t V @ w 

® fwt 

ftjft nftmfe wmra ® sp^pf ^[^(vra mror nftm% 
fritfr <no!c«i caw ft rso? 

V © cmq rtto ® mn rto 

© HO C^H *|Rj^&-f 45 w Rf 
® to <msi ^3 no, ^*rora no 
tf. ^inRl3fi C°0 TOW TO * 

© nra V®to nni 

© c#i nn ® mnft<l^a 

8 , '€$£M 3JH nOTSrl ^'OT[R WR] * 

’N/ © R’lflRf^ Rf^l Sfts ® R^Twf Sfw 
@ to Sfw © c^h(S? rr 

£, ^*|TO **JTO _ 

@^r ® 

V © 'S?nB © ft^r 

^ ft®T nftint^ w rrr to wrj ftn nftim*f ^ft 

- 

© «9iKrtJ ® call's? 

©w^i ^©nfe 

R^mi% 


o crhjr : cr ®%js ^ifwnfer^ 

ro ’•'Sic< i 2^j1%^ ot5r Rm i mm, 

T1, ft®T ^$#f£5 W 3R I 

o whimd* : cr mftrofwF ^fe^nfetw 

to tor* nt wiwcm rSI t jg ^ to ftqj^ 

5^nin*i ^rst i i 

O osho^r « cti^ari Rim m^fti 

cW^lc^n ^fS fmp^ RE Ri 

Rfnr^ftr^ <*&$ \ ^*uftw crt5r 
RE Rf RF^nf^c^ Rfnfwfi'o 1 

whimUm^i TOn-st&icm wnwoR mw nw^ 
S3TW1U TO wn^o fft^ ! CRT^J ft^ 

^RRIR TOFT R^m-BTvS FIOT WTIR5TR RlftWfe TO W 

mTR^W^T^S no ! 

0 3t*nNft : cr tori wji fe ft^n rt fe 

fwRiRs ft^iR Rinr^ft^ wi wfw Sm^sn WF I 

Sm¥% i 

1 3 - ^Sffl Iw^RR ^ftR> SRT^I^ fWIRn WS| 

^RTI? Rfnf'sft® RO I 

^ I - ^fRR5 ft^lRR ^3 4] <ii ?.c^ 'fil'S'cnR 

5tRTtR Rini^Fftvfi TOJ I 

Biwsfo cmi df tn nr^^nn 

c^ft mw i 

□ mdfcs '^jift^fteiiwfl rto : mdbm w* 

djiR ^ RRIR?! Electronic device Rl CSH^cShj 

nftwrw mm w to S^rmmR mt% 

min (^s wt \n.MH Rimft ^ w nm i 

O UPS ; UPS-^5R ’Iff Ri^l RTO Uninterputed Power 
Supply i RO ftm^ R5fi CRm UPS CRIR 5 

^ ftft Rim r%w z<yR>4 nfe nn<s^n 

I! 


"<51^ ro i ^ ^cn ^f«TR 

ntEH t *uw> ^fGi 'O w nn np^t r^ri rsr i 

0 IPS : IPS Instant Power System, Rl Power 

storage %RIR TO RTW 3 IPS CRRR CTOI CR^I RRR 
^<3^jft<P ^TRT^R RR CRnRTFt C^t RIW® ^IR RTI^ I 

ftfftmm nfftRR em : 

1 . CRT&R ^TRR REC^fmi RT- from \ 

@ ^rnnfew Rtfl^nfei^ R>nwfi^ to 

© laft^nfec^s R?mEfw ro 

> f © ftqwfipw mftRsnfei^ to 

© wnnfsw Tofe^iRj*^ toi 

CR WM$. RTRflRI n?FR®f ^ ftfl ftepl 4Rs ft^ l<i.«<f,<P 

ftro Rim^fw ^ ^ to rir ft? from 5 1^'^ *fHwil 

V © SlW^tl © CsrfS? 

© t*HIWl?iI ©wnwr 

0. 15% KfH^iSt <|*!W! JR? irfe«, 

fiRR qmlwl 5TI, 4>f< c t JFT® - liov fafrjm , r#w/ 

V @ 151 ’I *tf^ ^1 ^11 RW *t% iSJ’IM ^3 571 

® 15% 5rf3 gj^s c tS fr , 5ra 

® CSR^s IBR f#R 5fn *npp 

© i^-a<p ’■sKfi'S (RR 5T|73> 

Ss&'fl'fl C'»l*5 C*fW OsfS ' t Tl’07Il 1JT71 - Asjwt fcftdpj 1 


8. 

© Bt*l|ilB|«<t 
© JHET’ltesI ^rw 

1. <f>-ycGTJ-g «TTW- 
■v/ ® feft C®RfC?f5ra 
©Ja viw 


V@ c®*i srS'i jpiwTRg rrptu 
© (Si isn Imwiwa rrttii 


© 4<3Ni!i:s §15 fffes 


© 4% WHIC^W 
©fern cmfei 
ct ^na<t =imcnj *rf^s ^inwfirs ^[ 

55 isiiR ^j- 

©STOvra ® ?<>)(«* csrfijij 

V ® SrHRICT! 

«. PI 5 t!^IPIj 15% lt tf^W 51% *tfec® 5 , 1rai?ra W1 55 
isRR 5W~ 

© StW^15 V® (Rf5g 

© 5i»lf®r?<i © ^ulsr.Hug 

8. t^wfS tat^lwHw ®5‘ p ilm'» •plcfl'Cw ^1% ^-W? 

© ^OJW C=TfBt isR 5R5R V ® <M5M-S %5 ^ft^H ^i 
© *r%*nflt prs ?r<i5R 
2ftt 

i. -31 51371 5I51CT1 isfe? *ffelR 5lft^ 5 5%1» ^’fRSR® 5RT 
55 '61t*P 1W — C5fS5 | 

5. C5 tita-si 515TWI <jifi«s 7S5ra%® ^51 

55 f% <ic=i? 

— iianicm i 5i cst5ImGm< ^ %i5 ^<n 

«. tjtyfcxfi o&w.iti-a ft 5pm? 

— ?51 5rfl^ 2<1W;F4<!> *tfTO5 TS'Wfts ^!R l 

8. jftG csTwraGiTR ■*(% ftpra Snu ftss 5^? 

— ^rPfMWH iWBMil nfe? ®*RI, isTW? '5pP5?5n5 §55 
JR? ^f(,*m S^RJ 1 

a. ^5G? — ftft csrurGir i 

■b. ^[7roic« ftji^ --ift ■"ti'sm urn {r?f *tft ciw? 

— PW 1 

■7, 5ftr*ro (Rft W‘i("i!5*Mfl — ^ijjft^s | 



G 


br. WRj CSTW 05Rj TO WH 

■*IHLlWiP — C??-TOS^ jjmtflM* Jll^lw I 
ft. TOWfw W^ - [ <n<i3j<i TOT 5?- 

— .SmtRM i mftm *ifira^ to? i 

lo. TOTO f%TW?j TO?** OfW C? WTW*f? TOTO ^f? 

W? TOSr ftp — 4ft toit'Sww ftft Cm'UQer ?iTO^RiO TO? I 


cwra f*fl> - « 




o wTOtroro : 

c? ^Rr^IT 'SRT^ to 4.fro srrw mw 

TO ft.ft. efrow ’iRnfi^ toto wiw c^fB^iro toi j 
L<+ftm)* ftWW TO^tW 4TO TO 4TOif*TO WTETO TOTO 
TO? TO??^T tffTOE^l to 4-TOW TO ^K y>^3fc<P' 4 TO|^ srtir 
^TO fts toto to i 
o Sh 6^ ^ wRfjWTTO : 

*5 *ttor? TO^fSTOf fro *#s ^ ^JJH(St?<i i fiRfi?%t4 
4TOt TO?TO%roft? *ff6 TORI 4TOf5 TO??fiRrfr? 

csrnsi *iHtcTO ^ j 

‘TOTFSlftTOt?' *rw? wf ft?*R 4?tW?rf3TOfff|l ?TO I 
<mi'c?<i ^ttow c? *m 4? 
ft^RTFTW ft?Rft to? Wfw ^raf^KTO <3c<i I JjHftS? 
4TO ??W1 ^jRftWral? 1 

g LED ft? : totwtto ftprrw mctow 5u?ftw tott ^ 
Light Emitting Diode, 4? TO LED* ?\W? 

led to - ?m f toto t ^fjsj ?ro!ft i 
o ^Rft : ^SwJ5®' TOft& ww to^Si tow ?^tt 

4?# ^5 ^j*H1?<i^4 %w (totoi w ftftrow?) froro? 
sffarara 4? wi tos to 4 fwfl! TOet i 5f5Stti$® 

TOlTOL? TOWWff ww CTOR “ CTOW, TOW, ®ClTft t 
SF#r%? ^sirR 4TO 4W3 TOT^PRtTO ^55 '’fJlW'&T felWW 
^llT? 5 TOW 4TO 4TOfij ^C'o ip TO l 

o vfcg&tmmm m ftn : ^n 

44>R ^pjpf 5c H i^5r , <^ s ' r>ir3^ i ^ ^rtiw? ^5 fk^ 
^iw ^ i 

O RTRm ^ 1%fw^iTM 

Analog Signal 4<P ^TT^fi<p Sffefl, 4^bHl 
<<H^H%! 1%^!^ tfhrftu W ^f 01 W 
%<n:q | ^ m wm 

'Sri 4M& f^RM to? i 

Digital Signal : 4^ *ww<i £?m c^tOf 

'On' 4?% 'Off 4? TOf TO? t fcfel»i«i 
ft^TTOi ! C^l 0 4?t I fei TO? o 

i 4? >srt ?ffnrfn^ 4^f5 ^n^sut to? i 
o t*lt i S'ai 4?^ *rt>3¥T? ^STXT^fjJTOlT? 

C? ^jrI^RPRJT? Rj# CSK^TO? 5 ?ffe? ?T 

TO? CW? '--stc?- C*(C^S^t WlRl^fTOW? TOfl J 
oi wRf^JTORrt? c^r^wc^ «sif^c? ?i 

frofw TO? tR? -^'IC-^ ^TOTT? WRftWUT? TOT ^ 1 


G WRRT^t RoTTOaf*r3J f^TOlR 

c? r 3 !^ 5ro?Sf^ firsR^ wRR^f Ir^rto ?ttot? to? 
’STfTO? / TO^ TO? TOFM^I 5c^i^f^ 

1 m : wi?^t 
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Rta r fiSfiiUR aat ^w^-i w 

M<(V|W ftfe^ RWtR ^ra® I fttftirnR 
=RRW bT*H’® taffSTRli 'TORt^JR f c fWR ?PTO®8 

FRlRW siTtas i spr biafpKC^ i 
O ' t tURt 1 i ft®t®R 

0 (too ftETtf CSRife^R <TOTC«fa ’qR 

Rf £®R RiJR [ e ] W Atoms Rn 'wfi«i«j 1 1 a = not, tons 
= divisible ('Eft RR)] R RftwEWJ I 
O itroo nm 3R W, RRsfu 2J7RFP 3-RRT'R 

aro ftsr? 3 fifif! wwTora rrtstt'J ! 

O itrS>8 RTtR fiasT^f SFPR ^E*R^R 'ail fill's RtRi I 
O i&ii R*l fW^f RRRFR^ R5R, RPTfl ®H CR15 

o 


fiSSj't ^ osaWr *i*itjc?i ^fiW i 
o ^tc^f ^prrawR# , 

© ^fEC^T f^Sal^t C3R*1 WlPw mi 

W, ft’S&tiPl ^ ffi is* TO ft^T'O I 

O 1 ^ 6 }% ^ 

%si# f5jvsf% ^r<f fitcsrfSftffig £prm iirfB 

ej^H WiH ! w$ W T « *rfe 

I *f*r|^ Wl TI1U I 

m *rt4^ *iRh« ^f^fim wi SfT$ *t% ^pt. E 
= me 2 , E - 4M *ffe, m =*TO$$s mi c = ^tptr 
i 4S1? v&n?*rtfewn fic^lfifefi! *rat*f « 

*3%? | 

w ^hw ^sfRwSl m m (^csjaH^f 

^} ^whort ®*rj xr?^r#?ra fSr^e 

, Tf&TPT Wf RIPE 

3R 5J*| <P s t<l*i I ^PT {RPT ! 

o f^*R : c^ sfferni «ift +m\*$ fsffiftrapr ^ m 

w\»<iftR8 PiSU^pr $*rtg ms ^ tfi^Tfw t^r§B^ >s 
f%^p ?ff%5rr c E *ffe "S^rg '■'Sic/r* f*pR ^pi i ^ ^tfShsira 
tflFSJ mRI OT <RJT I 

f^F*R m ^f ^ET ^ I RNliH 1 ® PJ 

<9 fRT s n c ff^ ^fv^fJT V^ *JT ■'SliJ W?Tf ft**f*T (<ifo^r?j 
^ fes *T[PT I £#fi> fa*fW SfRl ^oo Mev *fl% SE$?|j|%TO 1 
iM8 ftpfa afSpm wrm Wf fw# I y^ftr 
^TPT f*PR £ffe?Tf 'STjf^I? ^C3*t P?'Sat^t W&l 3JM I '£ 'ElCSrcS 

^cBwtcto ^if f I pr i 'HfN?t i 

^TPT ^JIK^T^R -m Wf^SWfl 1^r§ CSlf^W!^ 

'srf iWm c^rr r<c^i^ ^ t 

^jh^iBk 4mtl^ ftpF? 1 1%Pr 

WW C^TRT l 

O 

PF ^fe?FT?3 *OTlf^ 

"^©iSt l-i *ife 'Pr^s ^?i wre^ 

\ ia sffero "5^F 

*^<3 nfe ^EJ I i£) £fem io^ CTffiW® W i 

^ S^^rg m ^rr^p i w * 

^ ^ tfe H# toe c^n 

?®flr •‘Mi i 

i H^+ iH 2 = 2 He 3 + qii 1 +~*ffe 

O £| i *1 ‘^3 w fruits f^T5T®R C^W 

M®1‘3) dRf^RTlWrft Pf?5T®^ '2j&?Jf WlR^I^ I 
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U 1 + oN 1 = 56 Ba 139 + 36 Kr 95 + on 1 + 
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^ WSriw i csiPit^' w* ^5 

*tfew< <u-q^icn<q SwcHj ^^il (RTsiT ?:^Tn<\ 'SRJ XI H^H 
sm*\ I ^8(f ^TFPT PlfWR W 45T^1 ^ 
c<JHifl ftr^ c f ^iStwi i ^rf5 ®r{ 6 RTPi 
*lfatF& I ^9 fiiaal^ "f^PR 'QW = T I ’6 

^’^rr|^ ferf'Rra u©3 c^Rt 1 

o ’jrk 

fj^5i Wl ^Slfir ^1^01 trit ^ 


o 


fSS&iifflw ws ^45 R®St«y ^ i ^?n 
sfr©K^ P( 3 ftXi=Hc<p xi^[v 5 mi XH'G S^jg 

WZl ! *f?TEn*jp FPR mi 

$ sjfen 3 t5 wpr fipR 

firing <i^ i 

f^fenps ^3 1 %*R i wf 

-*\m^ mm% ^ to *tfer m 3 ftfejR 

■®*ra %1% '^ra' ^rcfws wAL'z i 

■ r f^= - ■_ C' i r, , r r — - T - r 1 . f^ p f~ W-^ r: „ , 

< 1113 ^ ^Tf^iR Jp il'?i^r 11 < i<p 

^n*sw 'surct^T firtarar feur^ str<]w nf^m; e ( 
«rr 33 T! < #RS *tfe WT ^ ,> IT^ s rt <r ff ^<! 5 1 % i 

f*p»m sfera ce^ f%fen fcmjm ^stiw 

*ifa>(.<p <pit«i en^fiM ^?r 1 ia ®rf| ■ p iTf»r, fifTwpj *Tfl. 
<wi*pj«i»i wa sjsfe qmw to cb?st fttoi %ir. e ( 

^ 1 ^ftiTs Ti*f *if5<i^ fero (Tfifemsi ^ ara^ 
fero £f^m? w\ 

o nmr'rfcp i tfUr? czm <$w w T&ftm pw? wsf 

9 f]'Sllft e lR < !‘ ((Sit'S W!'?! r ( "^T WRsfefR ^’Z'S^i ^s'lBt a.t'lt CiJ?*T 

ftfen ^-tfs^jft ^*n c*^ ^at t 
O l t if < i < p l^fvRr^ f% w kic! 5 ? 

^5 Pi S 3 cH<i 'jito PS^pii 1*1 c®t® Pfni "fefti ^ 

^tj ™ c ig Prlsflpipr 1 cst® ^«¥i<! ^vk tos ceto: 
cst® Tfi'OTi?- to? .EsifS'jsa 1 ’sn^itpra ^ E = me 
'li^iyl 1 ?^ ? [f?¥? a? 1 ?T?F] «? CTO af^s *i 

^.?ri a 5 ?\ ^TOF!? c f ¥C 5 I i|'o|(.< Jf llfl'*il c [p*?' 'fe’TO'I ?tS 

6 hS&v *tffe ; Pi^fetPi .^} 't?ijr< 3 ? t^g 1 f'i 5 fe?n?c 
CWf W« 1 W 13 ? (S? TO! I » 3 ? <l?lt'i| «? 

¥i? la ft's "?? i 3 ?t f?tP , lPi 1 i|^ *tfe Pl^fs I Pi' 3 &r-iii 
CTO Pf*fo ai 1 

if>o<? Pis Hi ^R/ITFl? CFPfH CT, ' ? !?1 9 I "'ffe flaws' 
'Sjpjfj 1 C?-H ??? wt m ^R* WITO C? 5 ! c ?ff^W 
*1 fee's ?TO 5 'fflC'i 2 fl '3 ^tfe? v f&>iT e l E = me 2 1 

fep?fTO Pl^? CB^i Mwm 

PrSfe? ‘rife 3 «,ng w ?? 1 

O k'SQ>'ii 'tfw <?/■? ^£<7s yR*f! 

11 -a? ‘tffe < 5 kto T9 ?ro ^ ^n? 1 

■%. I ~%W ^HlPs * 5 K.y Wpt ? 5 fefjr^ ^?f! ¥ 1 ? 1 
« 1 'swjHJ ‘tffe ^fro cTOfa nr?¥i?1%^ *rife? 3«?r fe 

^'CTRJ <^1 t 

a?Ri? ‘rife 3 «to? wpw ?ra ^PP'i ‘rife ?i<s?i m 

cim 

1 ^ 5 ‘H flffe*H 5 bisiP ^.isciltsM PSfeyf-fj TO! i£RPfS 
f?^jfe?JPI *tlia ■?? — i£|{P?. ^ISf^If.'S!') WRi tsft? ^5 1 
C?l?nf ¥E 5 ? WW.N ?PTH <3 ^R? ¥*¥% TO^I 1 
^i?USlt«l*<' Ml? I *?«pf 5 TO^I^fl ?? 5 C¥W! > 3 ?i ^iPcStiesiMfl 
feSciJfein ,H 'aSfirrrpR ,H i?w?i?i 
^ualcar^l C?T¥T TO^TI'llfe® MI?T 'aiM?- 1 lffe*rT^t 

/ ^ fe g pr ftfwmu? PPm mt m c?m fa w&? 

Pafe? felaRn P^a? ?s?e ?r pi ^[w ^tprsjftr* 
fefapn -5? pi'TO toPh cto to ?i 

TOJ HTi PrSfe? feffe?!? TO P?5fe C-s®fa.i|s| 
‘T®T#TO ’ 1 % 5 ![*jp¥? C?l¥?nffef ?¥¥ C I TO I ^rffeff 
TO?r?f?? f«ll c l Cset1fe?TO TO $ 

wgjEi^ c r^rfri Pro? ■ns^. ?roi?, Ife^nwi ensfe cw?i 
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o 


\ wmsss 


OO 



O ' s rw$ 

3FBB*fcnB f%*TC=T^T TOTCP ftBWC'IB TOT CB OTlt? BS fSflU 
*IWlfSBS BW ftsfB TO ®tTO ^313® TCI I 
B?BBs ft Sift c® ?U’lP to I ®ln) BTft, ailO’iTO S'®!® 
^ 35 ® (Vt'lfq <SJB31fl BM TO I 

larfsrfiRtft cBtSb sW : 

I. f®3*R sjftwjlw - avail fffim *#s ft/ 

@ JPPfS *RTSJT^t C®W ^(5 *nf!n*t ’ltd's TO 
yf ® FtBnfTO ' S T?T51^[ TOB *T^pT ,I 1 BB , !*[ ®M 
® 4?# ft$Q>g|»| C®C5T 2M3 *tfe *1$ TO 
© FtBnfro ■tobI'J c®^ fiTObb 5 *ibb!^ ^ 

3. *TT^sn e tf%^ CTCTRT ^tlfwra^ CB*f /iu®? r vZtvii 
© 3Tf ^ n?lt a ® ftfSB 

yf ® 'seto toIbtb © cniMH<mf 

a. -yA *tfe $*,*!•( to~ mm fist <«3> fit vi 1 

© ’fiJSJt'pr iw ’1‘3if3c® sf® ’RTSTI^B fts?»R *Mti®C® 
© TOItift® fBfaRTlB 1 PTO © (,’®«tla*«®!s fw 

b\ *(TTO1‘ffTO s ([tin,® OTT ‘’ift'lis.® fTOTCB CBM BFPSj® 

TO? iitrisv RfomOml 

-1 ©cbiPbtb © ’'fSifroiB 

© Bn*ii/HPiTO ® c®h(5? to 

r», wr^CTTCSTC'tB ww C®!*HfiI BfeB*r him Sftjw/ 

© ®a btott tcto bicb* ® btoti w bito 
©M^ efi^swnwiW V ® ratffB b^itt w s m^ 

Jo. «I#f ^TlfTO <J I -’ll P* <p ’RCTO- Ivom ftfitml 

*# *flftr (Heavy water)-FiB oTCF® TO 1 ® - 'him ftfkml 
© 2H 2 0 2 © H 2 0 

V ©d 2 o ®hd 2 o 2 

af?t : 

J, ’’TtBBI'rfW ftft-<l(. c fB spT TO - 

— TO5t TCOTpS fetTO I 

3. FJBtft? 'HUBlBiBBi BBtB — 'S'TO '5TTO?, 'BTWB WC^. I 

®, cro cbito bt^b beb 1%g 'TITO 'S tiro m*!%b to 
m? — ^itosi'cto cbtbi i 

8. iB'Sft 3!B ft'wfSrsfu’-^B 2TCM1 — TOTBTir *l!?ftSiTO I 
<t. E = MC- cro fti-afet tf^tip — ftj'sft btb firwISRsii; 1 

>Js, fuj« CBTB1B r 3nfwJB^5 C^sp — ^cSf?H 1 

atafsj >sSb (BTB1 TO WSlC-TT ^Bf — iSiSff =TO1 I 
tr. ■'tBin'jus cto ’■ife ^rjt T^i 5 ^<wjh <m cbm^ 

C^ifC^ Bfff^CB 7SR1 CBT^TW SW BIB I ’TCI °llBRi 'SBt ft® 
fira ’SfTPT '®*R CTO? "ife 9 n'9B1 BtB? — 
1 

S. CB BTSTftr BfRB W?t TO — 

i^W CBPI (-rc,®ja^(si CBR) i 
jo. 'yip£i?C"<] ’■RKf 'Q ’Tfea «ri%^in f^nns ^ai 

— E=mL". 

JJ. C’TO ^%fo't® ifofBf® CBTBtB BTB — CTO i 

'sfpA'fff'fl* sw : 

j. '«to crorfSB ;j fTO? 

© « ft$Sw<l awro ^tro 

© C2ff&B « ^CTCfSOTB ■5TTO 

v © esnSB « ft&3w<3 '3TOB 5TTO 
© caiiSt'iB ®wc*w 


CTOrfS Vvt® n*]c«Sb fe-HCB *5) < ?sj® ?BP 

yf © 'fllTOU ® 

© b=mi ® 

«. ftro (Fission) ^fero ^ - 

© cbpit V® 

® ^ © *t£»I#D 

’srt#^ CTfimw TO^f 

o cmnmtn ^ f fs^ ft®/;*? ^iw ®ts? 

f’jck 35.880 froifttra ®tc 3 sngra’rs ottos*! Sw 

, ^I ,l R WI I CBS’1 M l*( 3'WC^B *lfti0»n, c T?! BBB ^5*1*1 «iC<! 

B*Bt ^?S OT ’ST ^H’ift<f-!W?i W BB i TO 

3*)S!^f6 a TCI 3rtiJ*ftB ®l®l(,*t f?B BC5C1 TCI TCI 

BB l CBS*TO*t 3"WOT BTBfCB! cSftfOTTOB S '.jft's*^ 
‘SB> fBi CTO ’SjSTJ FlO CTOS B[ CBB1 BSB TC5 I 
O f-aif*t WUCM yfttft : TO^Sftw CTOI B1 BTOnCB ?- 
CB^T alt-l <P)ISI BtaiH flsi* TOB I >flf5 BIBIBB® 

TClPiSSpS BTTCiB TO BB l TC TCTOBB BS.BTB wit® <?'" 
’#BR c t 3TCS >j] mi CsrBB TO! BtB I 
O W!W : BTC3 FKpft ?TClfe TCi BIB ^j^SB ?BI 

^j l Taftftl (FAXCIMILE) 1 ^ B3 B! BIB! 

WI ^C® TOr^TCT C^TCB TCI . ®JTgftTOC^ 

BsBTB TOTB-sWCB .«# ffTOt BTO B?TO I 

O CTCf" B?CTO B7 CWPT CTO? 

CSftTO BC®B BTBICBT ®TtBB BITCB ’JBBfT W 7 

®TTO BCBTW C^fB 6 ! TO BB 1 ‘43FB fwfti 
BIT5OT! WTB <3BS BBCBB BTO® 2TETO TOTC I ®1B TO 
’SIBBTCl FI BstTO'SC'llf.'t’ CBTB BTCTO B1 cBPf C^FS TO! BB i 
; O f-fW : B-jBiftft'® CB ?W f ^ ^ITC TO 

BB ®TC^ ^-f^B i K. e 7 i ’jftft'lB TO*R, WB 'S ®!B 

TOffro ®«!T fTOBB BEET'S 'fftrTOt fr; ’olfc.’JflPifim 

*3^1®! ■»! 2MB ®{.<S : l 

O Rap'S CSB CB®"3Ri f*P®l M BTCI? 

fefes C&B BlR’f.B 1 Si^s BT®?I! c5b l Fit <Sb bi 

fwff^B FIB* fro rol?<^B BJTBBB TO'iW ”n®5TI TO!B 
CBB7 Blf,® i fib S'BB *Rft S BfB Cfl®® TO! BB I 

O SIM s RIM 

SIM “tlTO b®T - "Subscriber Identity Module." 

RIM TCM ’J’fBi'l TC - "Removable Identity Module." 
SIM « RIM CTOft^l CTOB BTW® TO I 45l ^T® FMf$ 
Memory Device BTTOTCTC! 'ftlftf.^i'l' RIM FJTC TOHMI 
2tf®^'H©C®n SIM TCffS BTBB1B TOB I 
O G1S 

GIS-'TO ’J’TB’! TO - Global Information System. *3^1%) 
BKftc® TOifS 3nBtTO B1BICB 4 TCT?rf5 BfitBlft® TO ! 
TOf%® CTO TC OTTC^ SBJI^thU't BTBTO TO I 
O ^KCT l ? : fTCBT# TOTCuTBBBITO ^FSSTOIBTCIl’I BITO 
TO t'uirtc-Hy i ®s!PT^B BTOSt iSl|bH-2(BP -TOIB ■si*<i FifS 
ftct BI1 B®® let BTB5® ! 
fUftllTOEft ctrtBeW : 

J, ftsIwBTTO cSfircTOTO 2JTO PftfB'i - /iiisv v$vv 
v © PfttBFI fBTCBlTO BT®I C«BS 

@ CBBTO f&ftRfl *rar =1 TO! 

© TOliaBiJM BftBITOB BTBTO 
©B^B TOTCfB B!tl3FfTO!B 




i ntiitminw 



<0WII 

@ c^ft^ SftffttjH ^pjttTf ^ o*su$ 

® 'fl.EMslM'ST' ^RIWJ 'OlillFtW^ *lRt<lt*T 3 ^RM 1 <F 5 
@ C^W^H £fjft *Ri«rlfe<i> S^?T 
V" © ^rpu ^ c<*iw ^iwsi mtni^ 

^ pi ctfftwwiwM ^ft§j 

o^i £f5#o, w^ wr5'CTf"OT* ^ftiR 

/>i^ ftftuPT ^Nt/ 

V © otf 5 *rfcm ^f*n fim 

® c*ii«iitwi *r*n fef 

® ftw*! c^rc^ w fei 
® 's ^rw^tE^n^ra ■=n i iT ^ 

>. CwMC^H 4m H — £TRR C^f 1 

Optical fiber cabled ^tJ ^TWR-^IJFEl *IT**FI ^ff — 
$tq£ 3 ji-W 1 c,*if 5 ^ \ 

o. cBPiwk *ti$w* ^*ji fer £HTfts ?s — Mft i 
a, c5t5T$-*s?r atarra fee cawfS qfrrwi sa? — siaj i 
a. atw q^qrfea *il.fa-p »ii*j*l] sq — d 1 *t >1 i 

ftftq 


O wftjs J^**.!-,,, *,. £’ 

fasajftrara %f1aa iaaf& ai^fta tproSfta sf? s*t q<wr e .t 
qfe i 4&ar^f^^flrrwara i qraqiaai sa ra, 
qf^a >iii<j EprrCT 30,000 a?raa STW i t*iw* wws saw 
=>W«wi mm i /swig fife ftferw-133 <s a^mtqr! 
qfasrtqa siajw j mm* 1 ® ^wa <?itf i 
o 

4& <«*$ cFlsTffe sa I ^f5 fesw 45° carrat spiral 
S3 l ^WnsfT5TS! ^t'i> *iiPm S*im«i feftq CPT*iT^ aitst df5 
sre^ jpr i 'apj»TT flftfas fl*w fflsw sra ff#a fswra 
qt^> ^°s. ►raft •pa csrrai sffefeai sjfi! < pw i 

O j?JT$ s^y 

sna ^ faTTR? afw i*iasf5 aa ar faafwa ^sfa? a 
c’maa # aa %*re ara aiai i a^ffoi ai»*t 
Digital Flight Data Recorder (FDR) *aa? Cockpit 
Voice Recorder (CVR) i 4i> 1000° CT«lPiaP1 ^iaaM a?J 
araps *ftca i srw at^a caw 1 ^ faa^ atia a^ia *taa/a?^ 
wa>® •pw area '-gat. s paatsM' ■^laat'sfiafa ■yc? ara i 
o i iT?aTaa : -ai^aTaa at^ faffaa i #ati^ 

a^ata war n$aa^ asai aa i i8o° caa^ i*o°c aa® 

sfta Sr*t fijPfc >sgf«i wara ^ra im tto°c- i 5 arfea ^u*if,=i Tja 
?a i -y'fava-t- 'fl^raa aiat^TRa ^[^aiaa 
ara^aq ^ai ?a i 

fart^rfiRtft ct?r 5 a sref : 

i, faqaas ajaasa- h^v %&&!] 

© vN i ^^i^ r V ® fe. anra&ia 

© ^tTR^f%» s © qi#T#l '3 

aa^t ?(5T^tyas oaacaa Saa ^iwia 5 qsrq sap 

1$F91J 

■j © fojj*. ® 

ncnsmu 


& 

s. 


felW^FT ^ ^i '^ 1=1 (.& ^ 1^=1 (3 ^ &7> 

Wf Rifao® teftp $$t t? R&i£*f *1#! f V'!j 

© t, fe, v© ft*t 

@ i£PT t ^ ffe.. © ^Tf^, ft. 

8 . ^ 3 <JMS Wf^ 

w tw&v 0m *r$wi 

■/ © ^t^Tsi wra 

Q, ^ ~ *f$mj 

© c«(, e ia am »aiq<p tstara 
® etisiceta aiaaT ^ca 
© c*raia ansfrea 

yf © Sfi'siiiwa 1 far ^ ra? 'HiRsuk aaa 
'b, ^tfaait'q vt.Uwft ca1%a aa® ara — mm ft&m qfhw) 

© aiwT? ^pq q^f^M 
sf © cqiqiara* acBwrfa qsifea 
© [« feu 1=1 «.C«fes q^ifecvs 
© Zayfea trafe°v naife^s 
astfa« attt : 

1 . 


flaw rairaq wa 


©qasrrarata fa^rfrraa aiai ca 
cqrafewn? — ft 1 % aaa i 
left's ^at 'SjasR fasMrra — ft^ifta i 
aarara qfpf^f r%# ?afa aai srarcs caw carat? 

„ i 


*m w* — 

- 5 tafe%a anftairaa aaa i 
e. Planck's Constant aw as? 

— 'bM X io erg sec 

4 ). faHrarlu 3 

% twf^i sffemi wsft *m\% c 

1%^5 ^ ] 

1r, "Uf?^ ^ <lf^T^l ^ — r<Wi I 

Polygraph ?! ^ WSft'^RI C^? 

— W* ^ I 

io. HW f%? — fisilW'^fips fW Cfl^ffl' I 

ft ^TT^ ■si-HJ (hydrometer) ^a[f5 <J<Rf3 

'%$? — I 

Vaecum-^ ^ l — * f 

: 

© ft ft bo ® C^tfts 
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Tsftm tp rm 


TTtH? 1 TfT^T 'S tIttp^t 

o : 71 ~%R tot tot 4T?. TT '®H fsfti%r 71 Tfe%I 

'SR^ra TItT^M 7171 TR TOT «T§ 77ft I 7?ft f%T W|<$p 
7T77OT TOT - nfST, 7TB*T 5 7 1 it 31 tt I 
O t&TT7tX57 ; wN £777 CT73 ^t$*t 77ft ‘3^S WOT TTPffr 

7OT7 Tll'rs 75, TSTTTT* SftTTW TOT I OTOT - 'ailCtllftp, 
wiwifTTfT spirits, ctt®#^ <#ps, ftntTT i 
O OTtftw 771<f : £7 777 T^SOT TTTtTftnSOT fTCSTT TOT TRJ 
377 77® T^OT TlTFSfts W1 717 OT 1 TTOT OTft 71 rffPw 
77ft TOT l ’jfttuS CTlft® 77H^T 7**71 iofeft I 47 7£7J 
Sf^fepo «ft® fttfOTP 77ft fc# I 74CEOT 7OT71 CTtft® 77ft 
77 TlTtalWH 47^ 77£5£7 ®lt fttftn 77ft 77 S&wftimi I 
O §777$ : £7 77 ftfa WOTt Tff Tt nOTOT TWT^? 777 
^7577 TOT W77 §77115 TOT 1 £777 - £7177, ftftw, 

WlftftTlT, Slftfto ?Wft I 

O CTtftn TTtft : 3 7W 


TT^OTlfTT fttftn 77ft 71571 717, OT£77 fttftn 77ft TOT I 

£777 - 71ft I 4ft '7f®£6H 5 TfeSIOTfOTT 777OT Tlfts I 

AlTW ferCT TlftOT 7l?£3i OT?7 f ftfld&H = ^ I 1 
O C®T^ TfTT^T : £7 7lT7^M7 -TOT TTtftT 7! 5714 Tt%75- 
TUT!? TT Wljlii T&T^ft 77, ftf %j 3T7 OTj57 TTTift 
7^74 ^7 TT 1 £7 TftTftWOT C#4 7f7T§7 TOT I £777 -, 
TlftOT <S'W Tt TTOTt TftT'S WI, fef*OT- Ttftl® 

WT, OTHTTlfST £717 TOT 71571, COTAT7 'JTMIOT 7171 
tj <1 TfTT® 7*ipf§ C§t4 TftsftT 1 

O TTOTUftT 7l%7§7 : £7 tRiTwMH TOT 475~7T 4’^lfrT 7? #ft 
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